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LIFE SUPPORT IN SPACE - 


An Independent Research Project by The Marquardt Corporation 


Man now lives in an environment to which he has adapted 
himself and which to some extent has learned to control. Thus, 
the manned space exploration program on the verge of becom- 
ing a reality must eventually provide a closed ecological sys- 
tem—an earth-oriented, miniature world—so astronauts can 
survive, function and fulfill their missions in the hostile 
environs of deep space. 

ASTRO, Marquardat’s division for research into the space age, 
is actively engaged in an extensive Bioastronautics program 
of applied research to solve many of these physiological and 
psychological problems. 


One basic physiological project is directed towards photo- 


synthetic gas exchangers. Various algae forms are being used 
to effect the conversion of carbon dioxide to life-sustaining 
oxygen and food for the duration of the space voyage—a 
period that may last from a few weeks to a few years. 


@ ASTRO @ OGDEN DIVISION @ POMONA 


The creation of a capsule-sized ecological system to sustain 
man in space, only one of the many objectives of the inde- 
pendent research program underway at ASTRO, serves to 
typify yet another aspect of The Marquardt Mission. 


ASTRO DIVISION 


Creative engineers and scientists are needed. 


A 
THE 
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CORPORATION 


CORPORATE OFFICES, VAN NUYS, CALIFORNIA 


DIVISION @ POWER SYSTEMS GROUP @ 





CAPABILITY 


is spelled 
h-y-d- F-a-w-t-t-¢ 
a-t-a-r-t-1-B-g 


In technology and facility, Vickers 
continually matches your need 


Auxiliary power units pioneered for aircraft 
turbine starting by Vickers combine high effi- 
ciency with minimum size and weight for the 
power delivered. Because starter characteristics 
are closely matched to engine requirements, 
they provide smooth, steady acceleration of the 
engine through the firepoint range giving the 
best possible chance of proper “lighting off” 
and avoiding aborted starts. 


Dual-purpose units developed by Vickers as an 
outgrowth of pioneering work in hydraulic start 
ing offer further benefits in weight saving. These 
units are used as a motor in engine starting, as 
a pump to supply accessory power during 
normal operation. Reduced cost and ground 
support requirements plus increased versatility 
and simpler remote area operation are other 
major benefits. Write for Bulletin A-6001. 


PROVED PERFORMANCE of hydraulic starting 
for jet engines is demonstrated by this cart that 
has performed more than 2,500 trouble-free starts 
in a 2-year period. Cart size is due to divergent 
requirements of three different engines. Prime 
mover power requirement is only 25% of that 
needed f ther starting methods due to inherent 
high efficiency of the hydraulic transmission. 


JET PROP STARTING demonstration uses engine-mounted 
starter motor and § i cart power supply. Starter cutout 
speed of approximately 8,000 rpm was reached in 34.5 to 
40 seconds durir es of observed test starts. 


MULTI-PURPOSE PUMP MOTOR (left) is pump 
when driving hydraulic starter becomes motor 
during rmal flight to drive 15 KVA generator. 
HELICOPTER STARTER (right) is 35 hp unit, 


Starts 1,900 shaft hp engine readily. 


AERO HYDRAULICS DIVISION 


VICKERS INCORPORATED division of 


DETROIT 32, MICHIGAN SPERRY RAND 
STORRANCE, CALIFORNIA CORPORATION 


POWER TRANSMISSION 
ENERGY CONVERSION 
FLUID TRANSFER 





SILICONE NEWS from Dow Corning 


Reliable In Himergencies 
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Silastic Is Always Ready for Use; 
Unaffected by Time, Oxygen, Ozone 


Cabin decompression is a possibility (even though remote) in a jetliner 
flying at 30,000 feet or higher. In such emergencies, high flying commer- 
cial jets provide for passenger safety with automatic positioning oxygen 
masks. If decompression should occur, these silicone rubber masks will 
immediately pop out of their storage compartments, ready for the seat 
occupant to slip over his face. 


Why are these masks made of Silastic®, the Dow Corning silicone rubber? 


Here are the requirements as enumerated by the manufacturer, ARO 
Equipment of California, Los Angeles. Although it’s stored crushed 
in a small area, the mask must return to its original shape without 
damage. It must be odorless; nontoxic in direct contact with skin; 
easy to clean and sterilize; flexible to —65 F; withstand a test of 
72 hours at 160F temperature without visible damage; and, be 
resistant to the cracking and checking effects of oxygen and ozone. , i 
; ‘ , . . Most rubber companies can provide yow 
Furthermore, the masks must retain these properties and remain , = pa - 
: oF sae” I: a ael with parts made from Silastic and engi- 
reliable for an “in service” life of more than three years! : 
neered to your specific needs. For full 


Silastic meets all of these operating and storage requirements. information write Department 1013. 


The nearest Dow Corning office is your 
number one source for information and 
technical service on silicones. 


Dow Corning CORPORATION 
MIDLAND. MICHIGAN 


ATLANTA BOSTON CHICAGO CLEVELAND DALLAS LOS ANGELES NEW YORK WASHINGTON, D. c. 





AVIATION CALENDAR 


Jan. 16-18—Seventh Annual National Meet- 
ing, American Astronautical Society, Dal- 
las, Tex. 

Jan. 17-19—Winter Instrument-Automation 
Conference & Exhibit, Instrument Soci- 
ety of America, Jefferson Hotel and Kiel 
Auditorium, St. Louis, Mo 

Jan. 23-24—Annual Meeting, Assn. of Local 
[ransport Airlines, National Aviation 
Club, Washington, D. C 

Jan. 23-25—29th Annual Meeting, Institute 
of the Aeronautical Sciences, Hotel Astor, 
New York, N. Y. Honors Night Dinner, 
Jan. 24. 

Jan. 28—Institute of Navigation’s Western 
Regional Meeting, California Institute of 
Technology, Pasadena, Calif. 

Feb. 1-3—Second Winter Military Elec- 
tronics Convention, Institute of Radio 
Engineers, Biltmore Hotel, Los Angeles 

Feb. 1-3—Solid Propellants Conference, 
American Rocket Society, Salt Lake City. 

Feb. 14-16—Second Annual Symposium on 
Non-destructive Testing of Aircraft and 
Missile Components (unclassified), So 
ciety for Non-destructive Testing and 
Southwest Research Institute, Gunter 
Hotel, San Antonio, Tex. 

Feb. 15-17—International Solid-State Cir 
cuits Conference, Institute of Radio En 
gineers, Sheraton Hotel, Philadelphia. 

Mar. 5-9—Sixth Annual Gas Turbine Con- 
ference and Exhibit, American Society of 
Mechanical Engineers, Shoreham Hotel, 
Washington, D. C 

Mar. 9-10—Second Symposium on Engineer 
ing Aspects of Magnetohydrodynamics, 
University of Pennsylvania, Philadelphia 

Mar. 9-10—Flight Propulsion Meeting, In 

(Continued on page 6) 
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EYE TEST 
FOR RADAR 


B&L optical-electronic-mechanical capabilities 
assure accuracy in missile tracking system 


The strength of our missile defense program depends 
in part on extreme accuracy of radar tracking. 


Bausch & Lomb has developed a camera lens 

for boresighting a radar antenna—in essence, this lens 
checks the performance of radar just as one’s 

vision is checked in an eye examination. 


Accuracy of this lens system easily meets the most 
extreme requirements. 


The same skills that made possible this missile track 
radar camera lens are available to assist on your project. 
Write us for full details. Bausch & Lomb Incorporated, 
Military Products Division, 82113 Bausch St., 

Rochester 2, N. Y. 


BAUSCH & LOMB 





PERFORMANCE -: RELIABILITY - COMPACTNESS - PRECISION 
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Kidde Baliscrews now in production include these ranges: 
SIZES —%e to 1% inches (dia.), 1%2 to 8 inches (thread length). 
WORKING LOAD —30 to 2000 Ibs. 
TEMPERATURE —minus 65°F to plus 840°F. 
PRECISION — lead error of 0.0003 inch/ft. 

Kidde ballscrews have a minimum amount of backlash and friction, per- 
form functions demanding rapid reversibility of heavy loads. These abilities 
make them suitable for an extremely wide variety of applications in air- 
craft, missiles, and ground support equipment, including their use in aero- 
dynamic surface controls, steering mechanisms, nuclear scram rod controls, 
and radar scanning drives. For more information ask for Brochure A-28. 


=HO— 


Kidde Aero-Space Division 
Walter Kidde & Company, Inc., 218 Main St., Belleville 9, New Jersey 


District Sales Engineering Offices: Boston, Mass. + Dallas, Texas * Dayton, Ohio + Huntington, L./., N.Y. 
St. Louis, Mo. * San Diego, Calif. © Seattle, Wash. » Van Nuys, Calif. * Washington, D. C 
Walter Kidde-Pacific, Van Nuys, California * Walter Kidde & Company of Canada Ltd., Montreal, Toronto, Vancouver 
The words ‘Kidde’, ‘Lux’, ‘inflatair’ and the Kidde seal are trademarks of the Walter Kidde & Company, inc. 











AVIATION CALENDAR 
(Continued from page 5) 


stitute of the Aeronautical Sciences, 
Cleveland, Ohio (classified). 

Mar. 12-16—Aviation Conference, American 
Society of Mechanical Engineers, Statler- 
Hilton, Los Angeles, Calif. 

Mar. 13-16—Test, Operations and Support 
Conference, American Rocket Society, 
Biltmore Hotel, Los Angeles, Calif. 

Mar. 16-18—Fifth, National Conference on 
Aviation Education, Mayflower Hotel, 
Washington, D. C. 

Mar. 20-23—International Convention, In 
stitute of Radio Engineers, Coliseum and 
Waldorf Astoria Hotel, New York, N. Y. 

Mar. 20-24—1961 Western Metal Exposi- 
tion, American Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, Calif. 

Mar. 27-31—1961 Symposium on Tempera- 
ture, Its Measurement and Control in 
Science and Industry, Columbus, Ohio. 
For information: V. W. Sikora, ISA, 313 
Sixth Ave., Pittsburgh 22, Pa. 

Mar. 28-29—Nucleonics in Flight Sympo- 
sium, American Nuclear Society, Statler- 
Hilton Hotel, Dallas, Tex. 

Apr. 4-5—Aviation Technician School Ad- 
ministrators Conference, Purdue Univer- 
sity, Lafayette, Ind. 

Apr. 4-6—International Symposium on Elec- 
tromagnetics and Fluid Dynamics of Gas- 
eous Plasma, Polytechnic Institute of 
Brooklyn, Brooklyn, N. Y. 

Apr. 4-6—Lifting Re-entry Vehicles: Struc- 
tures, Materials & Design, American 
Rocket Society, Palm Springs, Calif. 

Apr. 4-7—National Aeronautic Meeting, So- 
ciety of Automotive Engineers, Commo- 
dore Hotel, New York, N. Y. 

Apr. 10-11—Spring Meeting, Western States 
Section/The Combustion Institute, Aero- 
nutronic Division of Ford Motor Co., 
Newport Beach, Calif. 

Apr. 17-28—14th Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20—Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20-22—General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 26-28—Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla. 

Apr. 30-May 4—Seventh Nationa] Aero- 
Space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

May 8-10—National Aeronautical Electron- 
ics Conference. IRE. ‘ fiami and Biltmore 
Hotels, Dayton, Olio. 

May 9-11—Western Joint Computer Con- 
ference and Exhib t, Ambassador Hotel, 
Los Angeles, Calif. 

May 15-18—20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24—National Telemetering Confer- 
ence, Sheraton-Towers Hotel, Chicago, Il. 

May 26-June 4—24th French International 
Air Show, Le Bourget, Paris, France. 

Sept. 4-10-1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England. 
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Adjustment 
@ toa 
thousandth 


in an 


instant 


That’s the story of a Shim made of LAMINUM®. Adjustment to a 
thousandth in an instant. Here’s time-saving . . . cost saving... 
clearly measurable at the assembly line. Savings so easily made 
with the p-e-e-l of a knife. 

LAMINUM is the registered trade name for laminated shims, sur- 
face bonded in metallic or plastic to look, act and feel like a 
solid piece of metal. Yet each lamination is easily p-e-e-l-e-d to 
bring your shim down to an exact fit—right on the job. 

No machining. No grinding. No counting. No stacking. No 
miking. No costly stand-by equipment. And custom-made— 
in any quantity—to your exact specifications. 

Available in brass, mild steel, stainless and aluminum... .002” 
or .003” laminations as you desire. 

To find how LAMINUM can save you time and money just write 
for the revised SHIM DESIGN FOLDER No. 4. Here’s complete, 
up-to-the-minute engineering data on Laminated Shims for 
your own assemblies. Send for this booklet today! 














® HE LAMINATED SHIM COMPANY, INC. 
West Coast Sales and Service - 600 Sixteenth St.. Oakland, Calif, 
Home Office and Plant - 5101 Union St., Glenbrook, Conn, 





Now. . . at CALIFORNIA GENERAL . . . The Latest Giddings & Lewis 
continuous path three-dimensional contour milling machine . . . READY TO 
WORK FOR YOU... . READY TO PERFORM THE complex machining operations 


demanded by today's Aerospace technology. ° TOMORROW! S 
MACHINES 
DOING 
ms TODAY'S 
| SPACE AGE 
JOBS AT 
CALIFORNIA 
a) GENERAL 


‘ = 
* £ me 


Pictured here is the advanced Giddings & Lewis magnetic t pe controlled DiMil... 
the only machine of its type in the United States. (Photo taken at California General's 
manufacturing plant). It will produce complex three-dimensional shapes, such as: 
1. Solid rocket motor closures. 2. Hi-strength, hi-temperature structural components 
for an inhabited space vehicle. 3. Molding dies for hi-temperature reinforced plas- 
tics. Also at CALIFORNIA GENERAL. . . Technical manpower for your research and devel- 
opment needs. Write: F. F. Fletcher, Chief Engineer, California General, Inc., P.O. 
Box 565, Chula Vista, California-Within Metropolitan San Diego. 
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HERE'S WHY HYDRAULIC ENGINEERS are savinc .. 
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> 
CORNELIUS ‘\ os, 


BRINGS OUT THE BEST in HYDRAULIC | 
PUMPS AND MOTORS / 





» ~ 
Some of the 


Units now - — . 
20 to 30% smaller size, 10 to 20% lighter weight —these are two good reasons why 


lal eahelelUloidiols Cornelius hydraulic pumps and motors are the new Standard of Performance. Investigate 


further and you'll find more reasons why this is true. Super-hardened pistons; special hard- 
lesign; improved mechan- 


units deliver more horse- 
pump or motor applica- 
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ened steel cylinder block; new, patented constant velocity ball joint 
ical face seal and higher capacity bearings are reasons why these 
power per pound than any other hydraulic units made. If you have a 
tion check the chart below. It helps explain why hydraulic engineers are specifying these units 


and saying “Cornelius brings out the best in hydraulic pumps and motors.’ 
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We call this new hydraulic design high energy/low friction because it delivers 92 to 
lesigned to meet MIL. P-19692 


93% efficiency at optimum speeds and pressures. All units are ¢ 
(AER), MIL. P-7858, MIL. M-7997-A, MIL. P-5954 and MIL. P-5994. Cornelius units are 
qualified for use in Type III (350° F.) Oronite, as well as Type II MIL-5606 (275° F.) and 
Type I (160° F.) Skydrol systems. Cornelius pumps and motors are used on B-52, B-58 
and 707 aircraft. Other models are used for Pershing missile g 1d support operations and 
a new Cornelius designed, packaged hydraulic system for Air Force cargo winches. 

For detailed specifications write or phone today. A Cornelius sales engineer will give 
you all the facts about these outstanding hydraulic units. 
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THE ounelilb COMPANY/ AERO DIVISION FOR MORE 


554 - 39th Avenue N.E., Minneapolis 21, Minn. 





INFORMATION 


[] Have Cornelius field engineer contact me 





[] Please send Bulletin #25 


010 Need (motor) or (pump) for_— andiatinin saneaititegen 
"8 CLIP AND 
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AiResearch ram air turbines 
unequalled in reliability and 
fine speed contol 
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Electrical ram air turbine 


ne speed control of 2.5 KVA we? air turbine 


in-flight hydraulic and Hydraulic ram 
electrical power for aircraft air turbine 
emergency use and airborne pods 
is supplied by AiResearch 
ram air turbines ranging in 
size from fractional to 100 
horsepower. The fine 
speed control regulates 
the turbine to + 5 per cent 
from aircraft design speed to above 
Mach 1. For special electrical applications 
frequency control lower than + 5 per cent 
system can be maintained. 
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As an eniergency power source, the ram 
air turbine provides sufficient hydraulic 
power, electrical power or a combination 
of both for operation of the aircraft’s 
basic controls in the event of main engine 
failure. 

Ram air turbines also serve as auxil- 
iary power supply systems, particularly 
in remote locations where independent 
power supplies offer optimized design. 
For example, they supply continuous 
electrical power to operate 
electronic equipment 


THE 


Systems and Components for: AIRCRAFT 


300 
AIR SPEED—KIAS 


within aircraft-carried pods. Other areas 
of ram air turbine application include 
high speed drones and STOL aircraft. 
AiResearch produced the first success- 
ful ram air turbine and has delivered 
more than 6000 units in 20 model types 
—more units than any other company. 
This knowledge and experience not only 
contribute to the reliability and high per- 
formance characteristics of AiResearch 
ram air turbines but also enable the 
company to produce newly designed ieehasilé ails ab Rutine 
units in the shortest possible time. 


Please direct inquiries to the Los Angeles Division 


AiResearch Manufacturing Divisions 


Los Angeles 45, California * Phoenix, Arizona 
. MISSILE, SPACECRAFT, ELECTRONIC, NUCLEAR AND INDUSTRIAL APPLICATIONS 
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BRUNSWICK BI-AXIAL WINDING ENCASES ENORMOUS ENERGY! 


In the field of rocket motor case 
construction, Brunswick's exclusive 
Strickland “B” Process (SBP) of 
fibre glass filament winding gives 
an S_/D ratio as high as 2,000,000. 
Engineers are currently calling on 
Brunswick to provide up to 7,500,- 
000 psi modulus for design allow- 
ables. SBP’s unique bi-axial winding 
lays down filaments under tension 
first in one direction, then in the 
other (circumferential and longitu- 


dinal). As a result, SBP is particu- 
larly efficient for construction of 
closed-end cylindrical shapes and 
unusually contoured components. 
Current projects indicate the ex- 
tremely large range of sizes possible 
— from 6’ to 12’. Tension winding 
pre-stresses cases to a rare degree, 
while allowing precise filament 
placement for exactly controlled 
uniformity of thickness and 
strength. The SBP exclusive auto- 
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| of resin to glass ratio 
swick outstanding uni- 
material composition. 
ete in-house design and 
to final testing, Bruns- 
y to serve you. Find out 
SBP. Get detailed and 
ted information on its 
ue features. Write or call 
Products Division Sales 
1700 Messler Street, 
Michigan — today! 


Bruunswiek 


{AKES YOUR IDEAS WORK 


11 
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For the 
first string 


TURBINE 
TALENT 
TEAM 





At Bell Helicopter, this “first-string’” leadership has been 
earned by delivering consistently superior performance in the 
development of turbine-powered helicopters. 


This is the Bell record: (1954) first in the world to fly a fixed 
turbine-powered helicopter test-bed. . the XH 13-F, equipped 
with an Artouste engine..for the U. S. Air Force using an 
Army helicopter. . 


(1956) again first in development with flight of the T-53 
powered XH-40, prototype of the presently operational Army 
HU-1 series, holder of seven world records and the first turbine 
helicopter designed for specific mission capability .. 


(1960) still the leader with the first turbine-powered 4-place 
helicopter test-bed, the U. S. Navy HUL-1-M .. and, the first 
operation of the new Allison T-63 engine in a helicopter. 


This constant pioneering desire to test-out and deliver proven 
turbine-powered light helicopters is typical of Bell’s turbine 
talent team .. experienced, practical minds which constantly 
anticipate new performance goals in Bell’s dedicated policy of 
leadership in turbine helicopters. 


BELL 
HELICOPTER COMPANY 


FORT WORTH, TEXAS 
A DIVISION OF BELL AEROSPACE CORPORATION e@ A TEXTRON COMPANY 
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NO STARS? No matter — the advanced RYAN 
AN/APN-130 Doppler Navigation set for heli- 

copters provides accurate data at altitudes up to 
10,000 feet, even under zero visibility conditions. 


By automatically and continuously detecting 

and displaying drift, vertical and heading speeds, 
the APN-130 permits precise hovering, accurate 
navigation and automatic flight control over land 
or seas (even smoother than Beaufort 1). 

Now in full production, the APN-130 is in use 
with the Navy’s most modern helicopters—the 
Sikorsky HSS-2 and Kaman HU2K-1. Applications 
for the APN-130 include anti-submarine warfare, 
rescue, navigation, blind landings, automatic 
hovering, aerial service, drone helicopter control, 
reconnaissance and traffic control 

World leader in C-W Doppler navigation, Ryan 
Electronics is also helping to achieve vital break- 
throughs in many fields of Space Age technology. 


RYAN 


ee 5 
ELECTRONICS 


AL COMPANY * SAN DIEGO, CALIFORNIA 
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yurveillance Drone 


Drone surveillance and reconnaissance gives U.S. Army 
combat units a high-altitude vantage point with much 
broader ‘horizons from which to view battlefield action 
and terrain. ; 

If effective use of the data gathered by the drone— 
the ‘‘eye in the sky’’—is to be made, accurate instruments 
have to be on hand to monitor the drone’s position and 
movement, its operational behavior and its response to 
flight commands. Telemetry supplies the radio link which 
transmits all this behavior information to a thoroughly- 
instrumented mobile tactical command post developed by 
Tele-Dynamics Division of American Bosch Arma Corp. 

The Honeywell Model 1012 Visicorder has been selected 
as the direct readout unit in the Tele-Dynamics Drone 
Surveillance Telemetry system. In use with its companion 
instrumentation, the 36-channel Visicorder simultane- 
ously displays the 22 channels of information required to 
track a drone, plus the timing traces. 

In the Tele-Dynamics van, which serves as a tactical 
command post, the Visicorder provides both an instant 
“quick look”” and a permanent record of the drone’s 
operational parameters. 

Signals are transmitted over a single channel by time- 
multiplexing. Signal and battery strength, engine speed 
and temperature, pitch and roll commands, altitude, air- 
speed, attitude (pitch and roll), yaw, acceleration (hori- 
zontal and vertical), and angle of attack are recorded by the 
Visicorder, along with three separate records of vibration. 

Like the other units of the Tele-Dynamics system, 
these Honeywell Visicorders are built for rugged service 
... to deliver the data ... when the drone is up and the 
chips are down. 

Call your nearest Minneapolis-Honeywell Industrial 
Sales Office for a demonstration of how a Visicorder 
Oscillograph will save you time and money in data acqui-- 
sition. OEM inquiries invited. 

Reference Data: write for bulletins 906, 1012, 1108 and 1406 


Minneapolis-Honeywell Regulator Co. 
Industrial Products Group, Heiland Division 
5200 E. Evans Avenue, Denver 22, Colorado 


Honeywell 
TH) Qudustriol Products. Group 


HONEYWELL INTERNATIONAL Sales and Service offices in all principal cities of the world. 








The new XeroX 914 Office 
Copier does not require 


expensive sensitized 


paper, or intermediate 
film negative, or liquid 
chemicals. It copies di- 
rectly onto standard of- 
fice paper (plain or col- 
ored), your own letter- 
head, or card stock. Up 


to 6 copies per minute! 


There are no adjustments 
to make and no exposure 
settings with the XeroX 
914 Copier. Material 
waste—the biggest cost 


item in conventional 


copying—is eliminated. 
Each copy is an exact 
copy of the original 
saves a stenographer’s 
time in proofreading as 
well as copying. 


Copies everything——never 
misses a color! A letter, 
invoice, statement, con- 
tract—anything written, 
typed, printed, stamped 
or drawn can be copied 
on the new XeroX 914 
. even pages in a thick 
bound book. Copies all 
colors, even reds and 
blues, with sharp black- 
on-white fidelity. 





MAKES COPIES ON 





ORDINARY PAPER! 


Easiest of all office copiers 
to operate for multipl 
copies or just one. Sim 
ply push the “Print” but 

von and copies flow! Any 

one can make perfect 
copies every time on thx 


XeroX 914 Copier. 


About 1¢ per copy for sup 
plies. If you now spen 
$50 to $100 per mont 
for copying supplies yo 
can’t afford to be withon 
the new XeroX 914 Co; 
ier. Supplies cost abo 
1¢ per copy; the machi 
is available without ca 


tal investment on 





unique pay-as-you-use 
plan starting at $95 a 
month. 


For complete information 
about this remarkably 
fast and inexpensive 
method of copying, write 
HALow XEROx INc., 9X- 
96 Haloid St., Rochester 
3, New York. Branch of- 
fices in principal U. S. 
and Canadian cities. 


Overseas: Rank-Xerox 
Ltd., London. 


HALOID 
XEROX 











XEROX: 914 


OFFICE merrer 
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Now! Cubic SECOR can determine intercontinental 
distances with unprecedented accuracy! 


_ Even the best present-day maps show intercontinental 
distances with uncertainties as high as. 700 feet. Cubic’s 
Geodetic SECOR, developed under United States Army 
sponsorship, can ultimately measure these distances so 
‘accurately that the relative location of the Statue of 
Liberty and the Eiffel Tower will be known to within 
a few feet! 

SECOR experiments for the Army Map Service, 
Starting with a cooperative program involving Navy 
TRANSIT satellites, will also determine the true shape 
of the earth. Here’s how SECOR works: 

Three SECOR stations are located 500 to 1000 miles 
apart, at the accurately-surveyed corners of a triangle. 
A fourth SECOR station is situated at the point, up to 
several thousand miles away, whose precise location is 
of interest. Each of the four ground stations determines 
its distance, within a few feet, from an orbiting satellite 
which carries a small SECOR transponder. (The ground 
stations measure the phase displacement between modu- 


lation signals transmitted to, and returned from, the 
transponder. This displacement is directly proportional 
to the satellite’s distance.) It is then a simple matter 
to compute the exact position of the fourth station with 
respect to the other three. 

Other SECOR applications include global navigation 
of ships and aircraft, missile range instrumentation, and 
space navigation of lunar and interplanetary vehicles. 

For a brochure on Geodetic SECOR, or information 


on challenging engineering positions now open at Cubic, 
write to Dept. AW-100, Cubic Corporation, San Diego 
11, California. 


CUbDIC 


CORPORATION 











revolutionary 
wire stripper 
from Utic 


Qs Strip fast and clean! 
Eliminate nicking! Handle 

any wire size from #12 to #26. 
And do it al! with Stripwright 
—Utica’s revolutionary 

wire stripper. 

This new product of our Utica 
Hand Too! Division symbolizes 
Kelsey-Hayes’ versatility in 
research, development and 
production in areas that are 
moving hard and fast toward a 
greater tomorrow. For complete 
information on Stripwright, 
write Utica Hand Tool Division, 
Kelsey-Hayes Company, 

Utica 4, New York. 


KELSEY 
HH .,ES 
COMPANY 


World’s largest producer of automotive 
wheels, f and drums 


OPER PLANTS: Detroit, Romulus 
and Los Angeles 

Philad M eesport, Pennsyleania 
Sprir uw Hartford and Utica, 
New York enport, lowa; Rockford, Illinois; 
Wind Canada. 





sk 











OAS" 
REPORTS 


through communications 


equipment by Philco 





MIDAS II, the experimental “sentry in space,” is the forerunner of a series 
of satellites that will detect the launching of ballistic missiles anywhere on 
earth and instantly relay the warning. Its entire communications system was 
designed and produced by Philco’s Western Development Laboratories for 
the U.S. Air Force, as associate contractor with Lockheed. 

This is another example of Philco’s leadership in advanced electronics that 
is contributing to our national defense . . . in satellites, missiles, weapons 
systems, communications and data processing. For vast capacity, facilities 
and experience, look to the leader . . . look to Philco. 






Government and Industrial Group, Philadelphia 44, Pennsylvania 


PLO 


Communications and Weapons Division « Communications Systems Division 
Computer Division « Sierra Electronic Division e Western Development Laboratories 
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Air Support Vital to the Defense of Laos 
P Soviet aircraft are reported aiding rebel troops; U. S. prepares 
attack, airlift forces for action. 


CAB Plays Major Role in TWA Financing 
P Board’s blunt wording in approving finance package terms hints 
at informal steps to force Hughes action. 


Luftwaffe Stresses Jet Pilot Training 
> Students transition into Lockheed T-33 jets from varied primary 
trainers, often under marginal weather conditions. 
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new low 


four-place lightplane 


replacement for the Tri-Pacer, is flown by Thomas F. Heffner, chief of flight 
test, over Piper Aircraft’s new production plant Vero Beach, Fla. Municipal 
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“THIS B.F.GOODRICH DE-ICER SYSTEM HAS 
BEEN ONE OF THE PRIME CONTRIBUTIONS 
TO THE SAFETY OF OUR OPERATION. IF 
ICE ACCUMULATES ON WING AND TAIL 
SURFACES, THE DE-ICERS GET RID OF IT 
SIMPLY AND EFFECTIVELY. THROUGH THIS 
INCREASED SAFETY WE HAVE APPREC- Sr 

IABLY INCREASED THE UTILITY OF OUR ~~ | 
AIRCRAFT DURING THE WINTER SEASON.” 


Donald Esser, Chief Pilot of Snyder Corporation 


PRE Be 


, Detroit. The company’s Cessna 310C is equipped with BFG pneumatic De-Icers 


on wing and tail leading edges. The ship carries company personnel over the eastern half of the U.S., flies 150,000 miles a year. 


BFG LIGHTWEIGHT PNEUMATIC DE-ICERS. Weigh 
approximately 50 pounds. Operation is pneumatic, with 
a compressed air reservoir providing enough energy for 


up to 7 hours of de-icing between charges. 
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Contact your B. F. Goodrich Aviation Products Distributor, 
or write B.F.Goodrich Aviation Products, a division of The B.F.Goodrich Company 


Detrou, Michigan 
GENERAL AIRCRAFT 
SUPPLY CORPORATION 
Hawthorne, Cal 

SKY STORI 

Hinsdale, Illin 
MIDCONTINENT 
AIRMOTIVE CORP 
Houston, Teza 

GENERAL AVIATION 
SUPPLY CO 
SOUTHWEST 
COMPANY 


AIRMOTIVI 


Jamaica, L. 1., N 


AIRWORK CORPORATION 


¥, Kansa 
AIRMOTIVE 


Kansas Cit 
SOUTHWEST 
COMPANY 


Louisville, Kentucky 
LOUISVILLE FLYLNG 
SERVICE 

Vad n, W onsin 


VAN'S AIR SERVICE, 


Vem ph Tennessee 
DON HORN COMPANY 


Wiami, Florida 
AIRWORK CORPORATION 


Vinneapolis, Minnesota 
MINNESOTA AIRMOTIVE, 
INCORPORATED 

Muncie, Indiana 

MUNCIE AVIATION 
CORPORATION 


Vashrille, Tennessee 
CAPITOL AIR SUPPLY 


INC, 


Newark, New Jersey 
AIRWORK CORPORATION 
Vorthbroo’:, Illinois 
MID-STATES 

AVIATION CORP 


Oakland, California 
PACIFIC AIRMOTIVE 
CORPORATION 
Oklahoma City, Oklahoma 
GENERAL AVIATION 
SUPPLY CO 
Philadelphia, Penr anita 
GENERAL AIRCRAFT 
SUPPLY CORPORATION 
Phoentr, Arizona 
GENERAL AVIATION 
SUPPLY CO 

Rochester, Minnesota 
GOPHER AVIATION, INC, 


ELECTRICAL PROPELLER DE-ICER. Complete kit 
weight approximately 10 pounds; low power requirements. 
Current is cycled automatically for effective de-icing. 


, Ahron, Ohio. 


St. Louis, Missourt 

NAVCO, IN( 

GENERAL AVIATION 
SUPPLY COMPANY 
SOUTHWEST AIRMOTIVE 
COMPANY 

Seattle, Washington 

PACIFIC AIRMOTIVE 
CORPORATION 

Tulsa, Oklahome 
SOUTHWEST 
COMPANY 


a 
AIRMOTIVE 


Vandalia, Ohto 
GENERAL AVIATION 
SUPPLY COMPANY 
Washington, Ll). ¢ 

AIRWORK CORPORATION 


Winston-Salem, North Carolina 
PIEDMONT AVIATION, INC, 


° ‘Goodrich aviation products 








EDITORIAL 





Jottings From an Editors Notebook 


Culling notebooks filled with jottings during travels 
of recent months, we find many stray thoughts inter- 
larded among major stories or editorials that have already 
been printed. Here are some that we think are still 
pertinent: 

What has happened to the once vigorous technical 
leadership airlines exercised through Air Transport Assn. 
when Milton Arnold ran this technical show? It is badly 
needed in adding impetus toward solution of so many of 
civil aviation’s growing safety problems. Also badly 
needed is some technically sound and politically honest 
input from the airline pilots, particularly trom regular 
line pilots, in contrast to the chairborne union headquar- 
ters spokesmen who now do such an ineffectual job of 
presenting the pilots’ case to both the federal regulatory 
agencies and the traveling public. 

Current crisis in Laos again emphasizes the perpetual 
threat of the Communist technique of combining local 
political agitation with arms flow to ignite brush fire 
wars that so far have always ended with the red line of 
Soviet imperialism advanced another significant measure. 
What has really been done in the Pentagon to develop 
genuine capability for coping with this type of threat, 
ranging from simple support of internal security opera- 
tions to large scale brush fire wars in underdeveloped 
areas of the world where neither adequate seaports nor 
airfields are available for the type of logistical support 
our allies want and need? Why don’t we have either 
the rough field, bush country transports or the modern, 
non-nuclear-armed air support weapons for these opera- 
tions? Who in the Pentagon is going to really tackle 
this problem of developing both the new tactics and 
equipment required? 


Realizing TWA’‘s Potential 


Will the new trustee management provide the degree 
of executive stability required to bring Trans World Air 
lines back into its role of one of the world’s potentially 


great airlines? And will the Civil Aeronautics Board 
continue its hard-nosed attitude toward the capricious 
maneuvers of Howard Hughes with an airline on which 
the traveling public and U.S. foreign policy depend? 
TWA has always had 1 great potential, and even brief 
periods of stable executive management under Ralph 
Damon, Carter Burgess and Charles Thomas proved the 
ability of its personnel to respond to the challenge of 
their job. CAB should continue to make it clear that 
stable management must be provided TWA in the public 
intcrest. 

Will the new Defense Department executive team 
taking shape under the Kennedy Administration really 
tackle the repeal of Parkinson’s law in the Pentagon, 
or will they follow examples of their predecessors and 
relax and enjoy it complete with Cadillac and chauffeur? 
Cleaning out the overlapping layers of “project engi- 
neers” in the upper civilian levels of the Pentagon doesn’t 
require legislation or even executive orders—just deter- 
mined action. Also, will the new Pentagon executives 
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Maintains full fatigue strength to 8° misalignment... 





Bend in bolt is clearly apparent with 
an out-of-square condition’ of 8°. 


The surface against which a nut seats cannot always be 
perpendicular to the threads of the mating bolt. An out- 
of-square condition of only 2° can shorten the life of a 
nut and bolt combination as much as 90%. Thus the 
need for a fast, simple, economical method for axial 
loading without bending . . . which is precisely where the 
SPS Self Aligning nut fits in. 


. This fastener consists of a hex drive SPS Featherweight 
self-locking nut swiveling within a precision alignment 
washer. Thanks to its unique design, the SPS Self 
Aligning nut mainiains a uniform contact area between 
the alignment washer and the nut face from 0° through 
8°. This allows the full strength of the nut to be realized 





Note how SPS Self Aligning Washer 


keeps nut perpendicular to bolt shank. 


at all angles of compensation. And premature failure 
is averted because stresses are evenly distributed. 


Advantages of the SPS-SA16 Self Aligning nut 


e Uniform nut area contact from 0° through 8°... 
exclusive with SPS 

e Excellent for structural applications to 550°F 

e 160,000 psi tensile strength 

e Fabricated of alloy steel; cadmium plated with and 
without dry film lubricant 

e Locking torques meet requirements of MIL-N-25027 
Wrenching strength meets requirements of NAS1291 
and MS21042 


Available in sizes from #10 through % in. 


For further information, write STANDARD PRESSED 
STEEL CO.—manufacturer of precision threaded fas- 
teners and allied products in many metals, including 
titanium and beryllium. Request Bulletin 2724. 
AIRCRAFT/MISSILE Division, SPS, JENKINTOWN 3, 
PENNSYLVANIA @ SANTA ANA, CALIFORNIA. 


where reliability replaces probability 


Atianta, Ga. e Dallas, Tex. « San Diego, Calif. « San Leandro, Calif. * Seattle, Wash. « Tuckahoe, N.Y. e Wichita, Kans, 
IN EUROPE: Elektro-Metall Export G.m.b.H., Dusseldorf, West Germany 
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In the Front Office 


Dr. Theodore P. Wright, president, 
Flight Safety Foundation, Inc., New York, 
N. Y. Dr. Wright is retiring as vice pres- 
ident-research at Cornell University. 

Ostrom Enders has been appointed to the 
board’s Executive Committee and Com- 
mittee on Audit of United Aircraft Corp., 
East Hartford, Conn., succeeding Harry G. 
Stoddard, retiring. Mr. Enders is board 
chairman of The Hartford National Bank 
and Trust Co. 

Albert J. Morris, president, Radiation at 
Stanford, Palo Alto, Calif., newly formed 
subsidiary of Radiation, Inc., Melbourne, 
Fila. 

Solomon Hudes, vice president-engineer- 
ing, Telechrome Manufacturing Corp., 
Amityville, N. Y. 

Dale D. Myers, weapon systems manager, 
GAM-77 Hound Dog Program, North 
American Aviation, Inc., Downey, Calif. 
Mr. Myers is vice president of the com- 
pany’s Space and Information Systems 
Division. 

W. E. Gregg, vice president-operations, 
Crucible Steel Company of America, Pitts- 
burg, Pa., succeeding J. D. Dickerson, 
assigned new administrative responsibilities 
for the company. Also: E. A. March, direc- 
tor of technology. 

George Ustin, vice president and general 
manager, Buchanan’ Electrical Products 
Corp., Hillside, N. J., a subsidiary of 
Elastic Stop Nut Corporation of America. 
Also: James O. Johnson, director-sales pro- 
motion and advertising; Albert Mittleman, 
manufacturing manager; Charles F. Walker, 
sales service manager. 

Russell C. Spera, vice president-produc- 
tion, Schaevitz Engrg., Pennsauken, N. J. 

George C. Liacouras, treasurer and chief 
financial officer, Simmonds Precision Prod- 
ucts, Inc., Tarrytown, N. Y. 

Melbourne A. Forrest, a director, Burns 
and Roe, Inc., New York, N. Y. Mr. Forrest 
is vice president of the company. 

Kenneth A. Waldron, vice president- 
marketing, R F Products, a division of 
Amphenol-Borg Electronics Corp., Dan- 
bury, Conn. 

James B. O’Maley, vice president-engi- 
neering, MacLeod Instrument Corp., Ft. 
Lauderdale, Fla. 

Theodore S. Saad, a director, Solid State 
Materials Corp., East Natick, Mass. Mr. 
Saad is president of Sage Laboratories, Inc. 

Bret H. Reed, a director, Missile Systems 
Corp., North Hollywood, Calif. Mr. Reed 
is the company’s financial vice president. 

William J. Mitchell, assistant vice presi- 
dent-market development, Mohawk Airlines. 

Dr. Ernst A. Guillemin, vice president 
and director of research, Burnell & Co., 
Inc., Pelham Manor, N. Y. Dr. Guillemia 
is Webster Professor of electrical engineer- 
ing at Massachusetts Institute of Tech- 
nology. 

Col. William T. Kemp, director of in- 
formation, Air Materiel Command, Wright- 
Patterson AFB, Ohio, and Col. Lee Baker, 
deputy director. Also: Lt Col. Milton 
Frank, deputy director, Office of Informa 
tion, Air University, Maxwell AFB, Ala 

(Continued on page 121) 
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INDUSTRY OBSERVER 


> Convair and Douglas are studying facilities and techniques required for a 
nuclear rocket flight test program. These company-funded studies parallel 
two $100,000 National Aeronautics and Space Administration studies 
awarded last August to Martin and Lockheed, which are to be completed in 
early spring. 


P Proposals for studies of unconventional rocket « (AW Dec. 12, p. 
27) have been submitted to National Aeronautics Space Administration 
by Beech Aircraft, Aerojet, Pratt & Whitney, Gen Electric Missile and 
Space Vehicle Department, Rocketdyne, Thiokol and General Motors 
Allison Division. 


> NASA is interested in Convair’s proposed Atlas-G space booster, but lack 
of an Air Force requirement for such a vehicle as a weapon system means 
it probably will not be built. Missiles are shrinking instead of growing, and 
the Atlas-F with the Centaur second stage will be powerful enough to launch 
the Dyna-Soar IL. The G model would have uprated boosters and sustainer 
and could put 1,000 Ib. in a 22,000-mi. orbit. Using the Centaur stage, it 


could put two tons in the same orbit. 


P Soviet Union has given Finland an Mi-1 helic ind has promised to 
deliver larger, 10-12 passenger machines, proba Mi-4s, to Cambodia. 
Soviet helicopter pilots spent 10 days in Finland training Finnish pilots to 
operate the Mi-1, which will be used as an aerial ambulance. 


> Bell Aerosystems has submitted proposals in the Air Force competition 
for the reaction control systems on the Samos reconnaissance satellite and 
the Midas early warning satellite. 


> An estimated $40 million would be required Fiscal 1962 to launch 
work on Project Aerospace Plane’s airframe and liquid air cycle engine if the 
Air Force should move the project into development status. Currently, 
USAF plans to spend $20 million for feasibility studies next year (AW 
Dec. 26, p. 22). 


> Comprehensive briefing on the Corvus air-to-surface, radar-homing attack 
missile will be given top-echelon planners at Strategic Air Command head- 
quarters soon by Ling Temco at SAC’s request. Navy canceled the missile 
last year for budgetary reasons. SAC interest in Corvus probably stemsifrom 
recent war-game studies which took into account the increased effecgive- 
ness of the Soviet Union radar network. 


raft may include jspe- 


P Pilot pool for the Project Apollo multi-man 
it least one Project 


cialists in such fields as astronomy and physi 
Mercury orbital pilot. 


> Navy Bureau of Weapons avionics facility in Indianapolis is evaluating 
industry proposals in the first step of a broad program aimed at developing 
avionic microcircuitry for future aviation and space systems. Contracts to 
be awarded this spring will cover development of techniques for batch and 
continuous deposition of thin films, deposition monitoring devices and 
materials research. Navy hopes eventually to have a complete model pro- 
duction facility to turn out microcircuits. 


with a main mirror six 
| be the world’s largest 
)ptical-Mechanical Factory 


© Soviet Union plans to build a telescope refi 
meters in diameter, which the Russians clai 
astronomical instrument. Designed at the Stat 
in Leningrad, the telescope system will weigh 63 
> Rella, a multi-purpose air-launched probe, is being developed under spon- 
sorship of Naval Air Missile Test Center, Pt. Mugu, Calif., to carry various 
sensing packages for measuring atmospheric phenomena. 


P Lockheed expects to deliver the first C-130E early next year. This 
extended range version of the C-130 has | rdered as part of the 
Military Air Transport Service modernization gram. 


> Acroflot is testing a British Decca navigational system on one of its turbojet 
Tu-104s. The Soviet airline plans to equip its aircraft on some international 
routes with special navigational instruments. 











Kew brakes are called upon to take such a beating. That’s why 
HAYNES alloy No. R-41 was selected for all critical areas 

of the petal-type speed-brake on the Air Force’s new F-105 
Thunderchief fighter-bomber. 

Closed, the tail-mounted “petals” encircle the flaming gas 

blast behind the J75 engine’s afterburner. Then, tremendous 
stress loads and thermal shock are imposed as the searing-hot 
doors whip open into the cold airstream —to check the blazing 
speed of the 23-ton, Mach 2 fighter. 

Haynes high-temperature alloys that resist temperatures of 
1700 deg. F and over—for long periods and under great stress— 
today serve many hot spots. Resistance to stress, to thermal 
shock, to corrosion, erosion, and fatigue, are typical properties 
that make these alloys so extremely useful in turbojet engines, 
in ramjets, missiles, rockets, manned space capsules. 

Whether investment- or sand-cast, rolled, wrought, vacuum 
melted, or air melted, there’s a HAYNES high-temperature 

alloy to meet your needs. 


ALLOYS 


door whose critical parts are of HAYNES HAYNES STELLITE COMPANY 
alloy No. R-41. Division of Union Carbide Corporation 


Kokomo, Indiana U N i ray 
Address inquiries to Haynes Stellite Company, 270 Park Avenue, New York 17, N. Y. CARBI DE 


“Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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Space ‘Reviews’ 
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Washington Roundup 


Break in diplomatic relations between the U.S. and Cuba last week did not im- 
mediately affect operation of the large U. S. Navy base at Guantanamo Bay, missile and 
space flights over the Atlantic Missile Range, or flights of Pan American, National and 
Delta airlines into Havana. 

Indications were that neither government would disturb existing relations in these 
areas pending the inauguration of John F. Kennedy as Pr nt late next week. The 
U.S. has maintained since Premier Fidel Castro took power that it would not get out of 
Guantanamo, for which it has a long-term agreement with ‘ It also feels that all 
treaties and agreements affecting commercial air rights are st 1 effect. And Maj. Gen. 
Leighton I. Davis says he expects no changes in his operati it the Air Force Missile 
Test Center, even though Cuba still is agitating over the portion of a Transit satellite 
booster that dropped on Cuban soil (see p. 27). 

Pan American operates 26 weekly flis hts from Miami, Delta four weekly flights from 
New Orleans, and National operates weekend ‘services only from New York. None 
planned changes unless the situation grew worse. 


Rep. Overton Brooks, chairman of the House space committee, will ask the Ken- 
nedy Administration to increase National Aeronautics and Sp Administration’s Fiscal 
1962 budget to $1.5 billion. 

Brooks said he has heard that NASA originally requested this amount but that the 
Eisenhower Administration reduced the request to $1.1 bill: Brooks considers a billion 
and a half dollars the minimum necessary for a program ‘that will place the U.S. in 
the forefront, where it belongs.” 


Brooks’ committee now is billing its look into the space vehicle program as a “re- 
view,” to distinguish it from an “investigation.” It also will ‘review’ the Mercury man- 
in-space program after the first manned ballistic flight is 1 

Russia, meanwhile, sounds as if it is attempting to belittle ballistic manned flights. 
Academician M. M. Sisakvan says manned flights should t be made “only for the 
reason of advertisement.” He said Russia long ago could h hot a man to heights of 
60 to 250 mi., but “short flights to explore upper layers of the atmosphere will not 
bring any appreciable scientific results.” Orbital flights are the real goal, Sisakyan said. 


Outgoing Republican officials are not expected to testify before Congress on 
Eisenhower's Fiscal 1962 budget requests. Defence Secretary Thomas S. Gates has 
already said he prefers not to appear. 

Rep. George Mahon’s House appropriations subcommittee on the armed services 
hopes to begin hearings next Monday with background and policy briefing from 
Central Intelligence Director Allen Dulles and Gen. | n Lemnitzer, chairman of 
the Joint Chiefs of Staff. 

Hearings will be complicated this year because th« rvices committee must 
authorize all aircraft and missile procurement funds bef the appropriations group 
can act. 


Air Force Under Secretary Joseph Charyk, formerly an official of Ford Motor Co.’s 
Aeronutronic Division, is expected to keep his USAF job new administration and 
later succeed Dr, Herbert York as director of defense res id engineering. Lyle S$ 
Garlock also is expected to stay on as USAF comptroll 

Top contenders for USAF’s research and development assistant secretaryship are 
Marvin Stern, York’s aide for strategic weapons, John Rubel, f York’s deputy direc- 
tors, and Dr. Alexander Flax, Air Force chief scientist. Lt. Gen. Frederic Smith, com- 
mander of U. S. Air Forces Europe, now looks like the best is USAF Chief of Staff. 


Najeeb A. Hallaby, Aerospace Corp.’s secretary-treasurer, is leading the list of candi- 
dates for Federal Aviation Agency administrator. For USAF assistant secretary 
Harold Stuart, mentioned earlier for the Air Force secret \ip, also is in the running, 
as is James D. Ramsey, director of Michigan’s Department of Acronautics. 

Civil Aeronautics Board Member Alan Boyd still looks like the best bet for the 
CAB chairmanship. Sen. Mike Monroney is backing his tion subcommittee special 
counsel, Robert Murphy, for a CAB membership and Sen. Claire Engle is pushing his 
assistant, Thomas Bendorf, for the same spot, arguing that California hasn’t had Board 
representation for some time. —Washington Staft 


25 





Air Support Vital to the Defense of Laos 


Soviet aircraft are reported aiding rebel troops; 
U. S. prepares attack, airlift forces for action. 


By Larry Booda 


Washington—Landlocked Laos, which was the potential scene of a limited 
international war last week as Soviet aircraft supported Communist-led rebels, 


presents military planners with problems that would have to be solved almost 


entirely by air supply and support. 

As the Joint Chiefs of Staff prepared last week to cope with any military 
requixements that might develop in the Southeast Asian nation, or in Cuba, 
they were hampered by lack of guidance due to the partial political vacuum 
created by the imminent change in administrations. The Eisenhower Admin- 
istration couldn’t commit the U.S. to any major policy moves beyond the end 
of its term on Jan. 20, and President-elect John F. Kennedy was cautious about 
assuming any responsibility for official action before he is inaugurated. 

Pacific area commander Adm. Harry 
D. Felt lauached a series of shifts and 
alerts to prepare U. S. forces scattered 
from the Philippines to Japan to 


support the Laos government if neces- 
sary. Air Force and Navy attack aircraft 
and Air Force troop carrier transports 
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VIENTIANE airfield is only one in Laos which can accommodate aircraft of C-130 and C-54 
size. This airfield and those at Savannakhet and Pakse can accommodate planes of C-119 
size. Airfields at Luang Prabang and Xieng Khouang are two of about 25 places in Laos 
at which DC-3 type aircraft can land. Hammer-and-sickle marks show general area where 
Russian supply drops have taken place (AW Jan. 2, p. 23). 
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were prepared to support any action. 

Laos, a mountainous country with no 
direct access to the sea, was invaded by 
rebel troops equipped and trained in 
neighboring Communist North Viet 
Nam. They joined other rebel forces 
already fighting in Laos. The State 
Department reported that these troops 
have been supported by Soviet and 
North Viet Namese transports which 
have made at least 184 flights between 
Dec. 15 and the middle of last week. 


Observing Soviet Airlift 

Evidence of the airlift by Soviet- 
built aircraft was gathered through ob- 
servations and photographs made by 
U.S. aircraft attached to U.S. diplo- 
matic missions in Laos and South Viet 
Nam. The reconnaissance was re- 
quested by the Laotian government 
(AW Jan. 2, p. 23). 

Air drops to the Pathet Lao rebel 
troops have been made with Soviet and 
Viet Namese Ilyushin II-l4s. They 
were observed at Vientiane airfield be- 
tween Dec. 3 and 14, unloading 
105 mm. howitzers, mortars, ammuni- 
tion, gasoline and combat rations. 
Artillery men who set up and operated 
the field pieces wore brown uniforms 
not seen before in Laos and were well 
trained and well acquainted with their 
equipment. 

Backing up the traffic into Laos, 
Soviet heavy aircraft have been flying 
over Communist China into the North 
Vict Nam _ cities of Hanoi and 
Haiphong. 

Army alert troops available for im- 
mediate airlift to Laos were the 503rd 
Airborne Battle Group, part of the 
25th Infantry Division, located on 
Okinawa. The First Special Force, a 
group specially trained in guerilla war- 
fare, also is stationed on Okinawa. The 
503rd has 1,900 men and the special 
force 1,200 men. 

Navy has the attack carrier Lexington 
and the anti-submarine warfare carrier 
Bennington in Southeast Asian waters, 
along with 1,900 Marines carried 
principally in the attack transport Paul 
Revere and the landing ship (dock 
Monticelle. Augmentation of the Far 
East Seventh Fleet was begun last July, 
and the force now is similar to the 
Sixth Fleet in the Mediterranean. Two 
other attack carriers, the Hancock and 
the Coral Sea, are in northern Asiatic 
waters. 

Air Force troop carrier and fighter 
bomber wings, which would transport 
and support troops, are located in the 
Philippines, Okinawa, Japan and Korea. 
Forces consist of three fighter-bomber 
wings flying F-100 aircraft, the 315th 
Troop Carrier Wing equipped with 
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C-130s, one light bomber wing flying 
B-57s, two air defense wings flying 
F-102s, and one tactical reconnaissance 
wing with RF-101s. 

Only one airfield in Laos, located 
at the administrative capital of 
Vientiane on the Mekong River, can 
accommodate aircraft of C-130 and 
C-54 size. Three airfields can accom- 
modate C-119 aircraft. Thev are 
Vientiane, Seno airfield at Savanna- 
khet, and Pakse. Seno is a French 
military airfield. 

There are about 25 places in Laos 
where C-47 or DC-3 aircraft can land. 
They cannot be called airfields because 
in many cases they are simply pastures. 

Principal action by the Pathet Lao 
and government forces the last two 
weeks has been in the area between 
Vientiane and Luang Prabang, the 
roval capital to the north. Only along 
the Mekong River, which is_ the 
principal border between Thailand 





Thor Booster Displayed in Havana 


Castro’s cow-killer, remnants of the forward portion of a Doug 


las Thor booster which fell 
J 


) Havana military parade Jan. 2. 
from the Pentagon.” Section 
troyed by range safety officer 
been incorrectly attached 
First Cuban reports fol- 
ind about 40 Ib. of frag- 
But size of this reconstruction indicates 
In another development, the United States last 
Cuban government demanded 


25). 


in Cuba Nov. 30, was reconstructed as the grand finale for 
Banner identifies the rocket as “The Cow-Killer and Eater 
shown is upper portion of booster for Transit III-A shot de 
following booster failure a few minutes after lift-off. Tail fins | 


ind Laos, is there a concentration of 
civilization. The relatively level area 
where the current fighting is in 
progress is called Pleines des Jarres. 


to this section presumably to make the exhibit more impressis 
lowing impact of the rocket said it fell in an uninhabited 
ments were recovered (AW Dec. 5, 1960, p. 25). 
considerably more fragments were found. 
week formally ended diplomatic ties with Cuba after the 
that the U.S. Embassy in Havana cut its staff to 11 persons (see p. 


Land Transport 

\  narrow-gage, single-line railroad 
extends from Bangkok, Thailand, on 
the Gulf of Siam, northward toward 


Laos, splitting into two branches which 
terminate across the Mekong River 
from Vientiane and near the river at 
Pakse. Motorized ferries carry goods 
icross the river. Land transport within 
Laos is very rudimentary. 

The eastern border of Laos is a ridge 
of high mountains. It is through passes 
in these mountains that invasions from 
North Viet Nam have originated. In 
the region of Dien Bien Phu _ there 
has been heavy infiltration, and it is 
through the next pass south at Nong 
Het that the most recent invasion came. 
(here is another pass to the south at 
Mua Gia, and one at the border of 
South Viet Nam, about 50 mi. west 
of the seaport of Tourane. 

Between the castern and western 
borders of the 500-mi.-long country is 
dense jungle which is flooded during 
the monsoon season, which lasts from 
May until September. No_ pitched 
battle type of warfare can be waged 
during this period. Any supply drops 
from the air would have to be in 
clearings and in cooperation with the 
volunteer troops of Laos. These 
volunteers fight only in their own 
region. Regular army troops of Laos 
are not limited in their areas of opera- 
tion, but they need cooperation from 
local troops who know the terrain. 

Close air support of troops would be 
futile in the opinion of military men 
who have been on the scene. Any at 
tempt to bomb troops on a jungle trail 
would “kill more snakes than men,” 
they say. 
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B-52H Rolls Out With Skybolts 


Wichita, Kan.—F light tests to check 
compatibility of the Douglas GAM-87A 
Skvbolt air-launched ballistic missile 
with its Boeing B-52 carrier are sched 
uled to begin here Jan. 12. 

Rollout here of the 
B-52H missile platform bomber and th¢ 
Douglas Skvbolt iast Thursday provided 
the public with its first view of a 
weapon system designed to deploy four 
of the air-launched inertial-guided mis 
siles per bomber 1,000 mui. from 
multiple targets, with the Stratofortress 
capable of penetration to strike addi- 
tional thermonuclear blows, posing 
complex problems to enemy air defens« 
planning. 

Only portion of the system on which 
operational dates seem secure now 1s 
the B-52H platform bomber, which is 
slated to begin first flight in March 
and is scheduled for initial delivery t 
Strategic Air Command in May. Sky 
bolt ALBM program has suffered a 
severe cutback in funds (AW Dec 19, 
p- 26). Earlier indications were that the 
new weapon system would be opera 
tional with SAC in 1964. 

Although the Skybolt display 
last week had four of the missiles hung 
under a B-52H, initial flight trials at 
least will be made with the missiles 
slung from a B-52G testbed configured 
to a B-52H to speed the development 
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Washington—Charles J. Hitch was 
named Pentagon comptroller last week 
as President-elect John F. Kenned\ 
continued to fill top level national 
securitv jobs in his new administration. 

Hitch, chief of the Rand Corp. 
research council, will be assistant sec- 
retary of defense, comptroller. Other 
national security officials named: 
© McGeorge Bundy, dean of the faculty 
of arts and sciences at Harvard Univer- 
sitv, as Kennedy’s special assistant for 
national security. 

e John J. McCloy, New York banker 
and attorney, as director of the United 
States Disarmament Administration. 
e Cyrus R. Vance, New York attorne\ 
who has served as assistant counsel of 
the Senate Preparedness Investigating 
Subcommittee, as Defense Department 
general counsel. 


Resignations Mount 


As the new administration was being 
formed, resignations mounted among 
officials of the present administration, 
which leaves office Jan. 20. They in- 
cluded Elwood R. Quesada, Federal 
Aviation Agency administrator; Perkins 
McGuire, assistant secretary of defense, 
supply and logistics; Arthur E. Sum- 
merfield, postmaster general, and Fred 
erick H. Mueller, secretary of com- 
merce. Resignations also included 
Whitney Gillilland as chairman and 
Chan Gumey as vice chairman of the 
Civil Aeronautics Board, although both 
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will continue to serve as CAB members. 

Hitch, 50, was born in Booneville, 
Mo., and received his bachelor’s degree 
in economics from the University of 
Arizona in 1931. He also attended 
Harvard and Oxford Universities. 
During World War II, Hitch served as 
staff economist for the mission for 
economic affairs in London, a lend-lease 
group headed by W. Averell Harriman, 
who also was picked by Kennedy for a 
post as roving ambassador for the new 
1dmunistration. 

In 1942 and 1943, Hitch was on the 
planning committee of the War Pro- 
duction Board, and from 1943 to 1945 
he served as an officer in the Office of 
Strategic Services. 

Before joining Rand Corp. as chief 
of the economic division in 1948, 
Hitch was chief of the controls division 
of the Office of War Mobilization and 
reconversion. He currently resides in 
Pacific Palisades, Calif. 

Vance, 43, was born in Clarksburg, 
W. Va.. and has law offices in New 
York and Washington. In World War 
I], he served as lieutenant on destroyer 
duty. For the last three years, he has 
served as assistant counsel during joint 
Senate space and preparedness hearings. 
Both the space and preparedness com- 
mittees were headed by Sen. Lyndon 
B. Johnson, the Vice President-elect. 

Bundy, a Republican, will take over 
the post now held by a Democrat in 
the Eisenhower Administration, Gor- 
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First Photo of Dassault Etendard Recon Fighter 


First photo of Dassault Etendard IVP reconnaissance fighter shows the plane fitted with a three-camera unit in the nose, replacing the Das- 
sault-developed Aida radar used on the IVM model. Note camera window in nose side panel, and flight refueling probe jutting from 
nose. Belly gun has been removed to permit a twin-camera installation. 


Kennedy Names DefenseController; 
Other National Security Jobs Filled 


don Gray. As special assistant for 
national security, Bundy will be re- 
quired to serve as executive officer of 
the National Security Council and 
coordinate military, domestic and 
diplomatic policies. 

Bundy was born in Boston Mar. 30, 
1919, and he received his bachelor’s 
degree from Yale in 1940. He served 
as political analyst on the Council of 
Foreign Relations from 1948 to 1949. 
From 1949 to 1951 he was lecturer at 
Harvard University, and from 1951 to 
1954 he was associate professor of 
government. Bundy has been dean of 
the faculty arts and sciences since 1953. 


Expanded Office 


McCloy, also a Republican, will head 
the agency created by the Eisenhower 
Administration last August, which is an 
expanded version of an office run 
eatlier by Harold E. Stassen. 

As director of the new Disarmament 
Administration, McCloy will _ pre- 
sumably work closely with Paul H. 
Nitze, assistant secretary of defense for 
international affairs, who has been given 
responsibility for the development of 
disarmament plans. He will report 
directly to the secretary of state and the 
President. 

McCloy was born in Philadelphia 
Mar. 31, 1895, and he received degrees 
from Amherst College and Harvard 
University Law School. He served as 
an artillery captain in France during 
World War I and became an assistant 
secretary of war during World War II. 
From 1946 to 1947, McClov was presi- 
dent of the World Bank, and from 
1947 to 1949, he was high commis- 
sioner for Germany. 
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Air Force Management Concepts 
Attacked by House Subcommittee 


Washington—Congress has issued an- 
other report critical of fundamental Air 
Force missile program management con 
cepts, particularly attacking USAF re- 
luctance to build in-house management 
resources. 

The House Manpower Utilization 
Subcommittee report is the latest in a 
series which has criticized the Air 
Force management approach. It objects 
basically to what it calls expensive, cost- 
plus-fee contract arrangements, and this 
is particularly significant in view of the 
new USAF relationship with Aerospace 
Corp., which is now building a staff 
to assume technical direction of Ait 
Force missile and space programs. 

Defending Air Force management 
philosophy, Secretary Dudley C. Sharp 
maintained that USAF holds over-all 
direction and management of its proj- 
ects through its staff of 400 technical 
officers in Air Research and Develop- 
ment Command. 

Decision to contract with Aerospace, 
after a similar arrangement with Space 
Technology Laboratories came under 
heavy congressional fire, was made fol- 
lowing careful consideration of the com- 
plete in-house approach, Sharp said. 

The Air Force secretary pointed to 
the Atlas and Thor programs as proof 
of the desirability of the Air Force 
industry management concept, and he 
said the concept eventually will result 
in development of a vast U.S. industrial 
base. 

In a letter to Rep. James C. Davis 
(D.-Ga.), Manpower Utilization Sub- 
committee chairman, Sharp said he be- 
lieves the finest talent should be con- 
centrated on the challenges of the space 
age. “It does not follow, however, that 
all of such competence must be mobi- 
lized within agencies of the govern- 
ment—that these scientists and engi- 
neers must uniformly become employes 
of the United States.’ 

Rep. Davis, in his letter of submittal, 
said the continuing inquiry into Air 
Force management was undertaken be- 
cause of the effect on manpower utiliza- 
tion “of the growing practice of some 
departments and agencies to contract 
out their administrative responsibilities 
and, secondly, because of the apparent 
duplication and ineffective use of man- 
power in such important areas as the 
missile program.” 

Complaints against the Air Force 
center around five factors outlined by 
the Davis subcommittee and the Gen- 
eral Accounting Office: 

@ Reluctance of the Air Force to estab- 
lish its own resources to manage com- 
pletely the ballistic missile program. 
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e Reliance by Air Force on a cost-plus 
fee contractor in the management role. 
e High costs of the contract arrange- 
ment for program direction. 

e Exceptional individual profits arisin; 
from contractual arrangements 

¢ Failure of the government to take 
title to valuable patents. 

Responding to specific questions 
about Aerospace Corp. asked by Davis, 
Sharp provided this data: 

e Financial arrangement will be on cost 
reimbursement basis, with a fee now 
under negotiation. Fee to STL was esti 
mated by USAF at under 10%. Salaries 
will be reviewed by the Air 

which has made an advance $5 
payment to finance initial operatio 

e Staff is to total 2,500 by Julv and 
3,500 a vear later. A number will be 
former STL and government employes 
e Patent rights are under negotiatior 
with Aerospace. 

e Facilities will be furnished Aero- 
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U. S. Army’s Davy Crockett Weapon System 


Davy Crockett, Army’s Jeep-mounted nuclear weapon syst 
launcher erected in a simulation of actual field conditions 


400 Ib. versions and is capable of delivering missiles of up t 
(AW Aug. 15, p. 30). Designed to be operated by two m 
fire missiles with conventional high explosive warheads as 


shown with its titanium 
system is made in 200 and 
kiloton yields at close ranges 
necessary, the weapon can 

s nuclear projectiles. 





FAA Pushing Control System Development 


By Philip J. Klass 


Washington—First of the Federal 
Aviation Agency’s new semi-automatic 
data processing and display systems, 
expected to provide a significant ad- 
vance in air traffic control, is scheduled 
to become operational in the Boston 
area within two years. 

FAA’s Bureau of Research and De- 
velopment (BRD) has launched an all- 
out effort to place the newly developed 
equipment into operational use, moving 
at a pace characteristic of a crash 
military program. 

The bureau will retain program con- 
trol until after the first system is in- 
stalled and operating, an innovation for 
the FAA which follows the pattern of 
the Air Research and Development 
Command in its responsibility for newly 
developed weapon systems. 

Present schedule calls for the new 
semi-automatic traffic control system to 
be installed and operational in the New 
York area by early 1964. Initially, 


Boston will have only an en route 
trafic computer capable of conflict 
prediction only for en route flights. A 


terminal area trafic computer will be 
added during the subsequent year. 
However, automatic print-out of flight 
progress strips will be available in 
Boston from the start. At New York, 
FAA hopes to install the complete sys- 
tem initially, if manufacturers can meet 
its timetable. 


Two-Source Competitions 

Recognizing the value of competition 
in spurring contractor efforts, the 
bureau is holding two-source design 
competitions for major items in the 
Boston-New York system installations. 

Although Fiscal 1962 budget figures 
have not vet been released, FAA is ex- 
pected to seek about 20% more than 
the $64 million authorized in Fiscal 
1961 for the bureau’s activities. About 
80% of the requested funds will be 
used for research and development, 
with the balance going for new facilities 
and salaries. 

Companies seeking contracts will 
find the bureau a hard and exacting 
negotiator. This is partially a result 
of heavy dollar and time overruns on 
the serm-automatic data processing and 
display system development program, 
the first major development of which 
was launched by the bureau’s predeces- 
sor organization, the Airways Moderni- 
zation Board. 

Wherever possible, the bureau now 
insists upon using fixed-price contracts. 
Where program uncertainties prevent, 
it will use cost-plus-fixed-fee contracts, 
but usually with a liability limitation 
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clause which fixes the maximum cost 
it will pay. 

In several existing CPFF contracts, 
the bureau has included penalty clauses 
which reduce the contractor’s fee if he 
is late in delivery or completion. But 
this is not a one-way street. In Libra- 
scope’s contract for computers to be 
installed at Boston, the company will 
get 20% of any saving in costs below 
contract figures, with FAA getting the 
remaining 80% of the saving. The 
contract figures were reached after 
hard bargaining and are based on ex- 
perience in building the first experi- 
mental units now on test at Atlantic 


City. 
Assuming Management 


The bureau also is taking over more 
and more of the systems management 
functions for its program, contracting 
this out only when it believes it lacks 
the technical competence. 

For example, the bureau is taking 
over the systems management role for- 
merly held by General Precision Labora- 
tory in the semi-automatic traffic con- 
trol system and buying major elements 
of the system directly from the equip- 
ment manufacturer rather than through 
GPL as it did for the experimental sys- 
tem. The bureau also has taken over 
management of the joint Air Force- 
FAA-Weather Bureau program to de- 
velop an automatic system for weather 
observation and forecasting (433-L), 
formerly managed by Air Force and 
prime contractor United Aircraft. 

FAA was critical of program manage- 
ment and felt that a less expensive pro- 
gram could be used to determine con- 
cept feasibility than was previously 
planned. The basic concept calls for 
automatic weather observation stations, 
feeding data into a central computer on 
a real-time basis, which would be used 
tc compute weather forecasts. 

Instead of setting up a large network 
of new weather observation stations, 
FAA plans to use four existing weather 
stations at New York (Idlewild); Atian- 
tic City, N. J.; McGuire AFB, N. J., 
and Washington, D. C. A network of 
eight miniature stations also will be 
built around Atlantic City, each supply- 
ing observation data to a central com- 
puter, to determine if such a system can 
accurately predict weather conditions 
over an airport from measurements 
made in the surrounding vicinity. This 
system is called a Micro-Meso Network. 

FAA plans to use digital computers, 
already installed or planned for Atlantic 
City, for weather system forecasting in- 
stead of buying computers solely for 
weather use. 

The fact that FAA’s Bureau of Re- 


search and Development was willing to 
challenge Air Force management of the 
weather system program, and won its 
case, testifies to the fact that it is in- 
creasingly confident of both its abilities 
and its authority. This move also re- 
futes early criticism that the bureau was 
being staffed so heavily with military 
personnel that the result might be sub- 
servience to military airspace users. 
James L. Anast, the bureau’s director 
and a former USAF officer, spearheaded 
the recent action on the weather sys- 
tem reorientation. 
The bureau’s rapid acquisition of per- 
sonnel in the past several years will taper 
off sharply. Under present plans, the 
organization will grow less than 5% over 
its present 1,600 manpower figure de- 
spite the fact that it has assumed the 
systems management role for the semi- 
automatic data processing system. 


Collision Avoidance 

The recent midair collision in New 
York pointed up the value of and the 
need for information on the altitude of 
aircraft operating in a terminal area. 
The bureau currently has two programs 
under way, either of which could pro- 
vide such information: 

e Height radar, new experimental 
AHSR-1, now being completed at the 
Atlantic City facility, will begin flight 
test evaluation within two months. The 
equipment, developed by the W. L. 
Maxson Corp., is a passive type of radar 
that operates from echoes produced by 
radar energy transmitted from the main 
airport surveillance radar. 

e Radar beacon altitude reporting, 
which would enable airborne traffic con- 
trol transponders to report automatically 
an aircraft’s barometric altitude, has 
been under investigation and the bureau 
shortly will initiate procurement for an 
experimental altitude encoder to be 
used in flight tests. 

Other important programs which the 
bureau will be pushing during the com- 
ing year include: 

e Air collision avoidance system, devel- 
oped by Bendix Radio, will start flight 
evaluation at Atlantic City shortly. 
BRD also expects soon to test a system 
developed by Motorola, and a new type 
of airborne antenna which would form 
the heart of a proximity warning/colli- 
sion avoidance system proposed by 
Sperry. (For additional details on the 
bureau’s air collision/proximity warning 
system program, see AviATION WEEK, 
Dec. 26, p. 26.) 

© Blind landing system techniques will 
be evaluated, including the Bell Aero- 
systems AN/GSN‘-5 and Gilfillan Regal 
groundbased systems. BRD also is in- 
stalling at Atlantic City the British- 
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developed/BLEU (Blind Landing 
Experimental Unit), which uses an air- 
borne radar altimeter and computer for 
pitch axis flare-out and a ground-in- 
stalled magnetic leader cable for azi- 
muth guidance. The system will be 
flight tested, starting this spring, along- 
side an improved ILS system in a joint 
U.S.-British evaluation program. 

Another important program is the 
evaluation of sea-going Vortac naviga- 
tion aids, now installed on the Coast 
Guard cutter Androscoggin, which 
could prove the basis for Vortac airways 
over the North Atlantic. 

A companion program calls for the 
installation of two VHF scatter com- 
munications stations covering the west- 
ern approaches of the North Atlantic 
routes, to evaluate the usefulness of this 
technique for extending VHF ground- 
air communications coverage over the 
North Atlantic and easing congestion in 
the HF band, which also is subject to 
atmospheric outages. Preliminary tests 
conducted by Pan American from Ire- 
land indicate that use of tropospheric 
scatter techniques can more than dou- 
ble usual line of sight range of VHF 
(AW Jan. 18, 1960, p. 46). 


Power Study Proposals 
Due for Project Csar 


Dayton—Proposals are due today for 


a Wright Air Development Division 
study contract for a 4-kilowatt solar- 


voltaic source to power a 24-hr. 
communication satellite in USAF’s 
Project Csar (Communication Satellite, 
Advanced Research). 

Csar involves research aimed at pro- 
ducing information that could be ap- 
plied to a communication satellite that 
would be operational in four years and 
initially would have a one-year lifetime, 
with a later goal of three to five years’ 
life. It would contain a large number 
of repeaters and a great number of chan- 
nels, including television and highly 
secure single channels. 

Solar array must have a conversion 
efficiency, demonstrable in the con- 
tractor’s plant, of 15%. It might pro- 
duce no more than 8% in the space 
environment. Present capability de- 
monstrable on the ground is about 12% 
in quantity production, indicating that 
the 15% requirement will involve care- 
ful cell selection. Weight requirement 
is a quarter pound per square foot. 

The 4-kw. raw power requirement 
also is a very high target, since top rat- 
ing in systems today is about 35 to 40 
watts. National Aeronautics and Space 
Administration’s Jet Propulsion Labora- 
tory plans 180 watts of raw power trom 
two panels in the Ranger I and II 
projects. The 4-kw. requirement with 
a 70 to 75% conversion efficiency 
produces a net power of about 3 kw. 
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New York Collision Hearings 
Point to New CAB, FAA Friction 


New York—Friction between Federal 
Aviation Agency and Civil Aeronautics 
Board mounted last week as CAB in- 
vestigators, testifying during the open- 
ing rounds of a public hearing, disclosed 
precisely where and when on Dec. 16 
the midair collision occurred here. 

Piecing together information from 
eyewitnesses, transcripts of pilot-con- 
troller conversations and flight recorders 
carried by the stricken aircraft, a 21- 
man CAB accident investigation team 
concluded the crash took place one-half 
mile northwest of Miller Army Air 
Field on Staten Island at 10:33 and 
33-42 sec. EST. 

The collision, which claimed 136 
lives, involved United Flight 826, a 
DC-8 out of Chicago, and TWA Flight 
266, a 1049A Constellation bound for 
La Guardia Airport. En route to Idle- 
wild Airport, the United jet apparently 
overshot the Preston Intersection, its 
clearance limit, after initiating a rapid 
descent from 14,000 ft. about 21 naut. 
mi. from the holding fix (AW Dec. 26, 
p. 27). 

According to FAA transcripts, the 
DC-8 pilot, asked whether he could 
descend to 5,000 ft. prior to Preston, 
replied: “Er, will head it right on down, 
we'll dump it.” But according to David 
Thompson, chairman of CAB’s flight 
operations group probing the incident, 
the words, “we'll dump it,” were never 
spoken. 

Investigators, Thompson maintained, 
felt that this portion of the transcript 
was hopelessly garbled and forwarded it 
to Bell Telephone Co. laboratories for 
speech analysis. The telephone com- 
pany report will be made a part of the 
official record when forthcoming, he 
said. 

The “we'll dump it” remark was 
widely interpreted to mean the DC-8’s 
pilot was nosing his aircraft over to gain 
a maximum rate of descent. Had he 
done so, the jet’s airspeed would have 
increased rapidly unless thrust reverser 
buckets were closed and acting as dive 
brakes. 

Rift between FAA and CAB spokes- 
men at the hearing widened further 
after FAA counsel questioned the time 
sequence furnished by CAB to establish 
the Constellation’s time and altitude 
in the minutes preceding the collision. 
Referring to an 8 sec. difference be- 
tween two versions of the La Guardia 
Approach Control transcript, FAA’s at- 
torney at the hearing asked: 

“Are vou {Joseph Zamuda, chairman 
of the CAB flight operations group 
investigating the Constellation’s role in 
the crash] prepared to state which is 





the correct time sequence now?” 
Zamuda rep that he was not. 

Another ficant detail emerged 
from the hearing as a result of Zamuda’s 
report that, relation of the flight 
check [conducted by FAA on the day 
following t! llision] indicated that 
the Preston fix, as well as the Linden 
fix, were . tly plotted or marked 
on the appr ite radar scopes.” 

Apparent] king issue, Capt. J. D. 
Smith, central air safety chairman 
of the Air Line Pilots Assn., asked 
Zamuda if he were aware that Preston 
also served as a holding fix for La Guar- 
dia Approach Control and that the 
intersection still unmarked on the 
radar scopes used by the airport’s ap- 
proach controllers? Zamuda_ replied 
that he w vare of this situation, 
although it had not been mentioned in 
his report. 


Later in t 
out that An 
being work 
Control, w 
time of coll 

In all, CAB 
interviewed 12 
either obser 
aircraft as 


hearing, it was brought 
rican Airlines Flight 100, 
La Guardia Approach 

) the Preston stack at the 


nvestigating teams have 
5 alleged witnesses, who 
i the collision or saw the 
plunged into Staten 

Island and Brooklyn. More than the 
39 witness tements introduced into 
evidence last week are expected as the 
investigati unfolds. 

Consen those witnesses at the 
hearing, h r, was that: 
e Neither the United DC-8 nor the 
TWA Constellation engaged in any 
violent « maneuvers. 
e Jet seemed to “descend out of the 
haze” abo Constellation, but both 
aircraft lear of actual clouds at 
the time llision. 
e No breaks in the overcast were ap- 
parent t servers near Miller Army 
Air Fiel st agreed that it was 
snowing rizzling or both when the 
crash oc 
e Constellation’s right wing separated 
from its lage and empennage sec- 
tion, which fell to earth in a flat spiral. 

To est h ceiling and visibility on 
r of Dec. 16, CAB has for- 
led questionnaires to 60 
known to be in the area 
within uur of the impact time. 
Prelimin eturns from about 20 
pilots ha ndicated that aircraft fly- 
1,500 ft. and 10,000 ft. 
clouds “on solid instru- 
ments”’ ng this time span. 

Altitu f the aircraft, as reported 
by witn ranged from 700 ft. to 
3,700 ft th three measured sighting 


, g at the 1,500-ft. level. 


the morn 
warded d 
flight 


ing betw 
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Apollo Will Avoid Solar Radiation Hazards 


By Edward H. Kolcum 


Washington—Radiation shielding for 
the Apollo manned spacecraft can be 
built with existing design knowledge 
because newly developed theories indi- 
cate that solar storms can be predicted 
and avoided in the high orbital and 
cislunar flights planned for the vehicle. 

An intensive government, industry 
ind university attack on the problem 
of space radiation is beginning to pay 
off, particularly in the promise for accu- 
rate solar storm prediction. Valuable 
new data on radiation hazards has come 
from analysis of the biological effects 
of corpuscular radiation from the 
NERV payload (AW Sept. 26, p. 26). 

Inadequate knowledge of the bio- 
logical effects of protons from solar 
flares is considered the most serious 
deficiency blocking extended manned 
flight, but rather than attempt to shield 
igainst them, Apollo missions will be 
planned around the expedient of select- 
ing flight times when the probability of 
solar storms is low. 

Prediction theories developed by 
University of California Prof. K. A 
Anderson have been so accurate that 
the National Aeronautics and Space 
Administration says all recent major 
solar proton activity could have been 
avoided either by not flying the mis- 
sion, or by recalling the spacecraft if 
i flare was forecast after launch. 


Anderson Theory 


Anderson’s theory is based on size 
of the sunspot penumbra, or outer half 
shadow, associated with 30 solar storms 
which occurred between May, 1957, 
- and last June. By observing the penum- 
bra at any given time, Anderson has 
found that it is possible to predict 
periods of high and low probability of 
major flare activity. 

Dr. A. Gib DeBusk of Florida State 
University told Aviation Week that 
analysis of the bread mold carried in the 
September NERV payload indicates 
greater cell damage and more muta- 
tions than the radiation level in the 
lower Van Allen belt was expected to 
produce. NERV package was in the 
belt 26 min. 

DeBusk emphasized that the data 
cannot be extrapolated for a measure 
of possible damage to human tissue, 
and he said it would be necessary to 
conduct more NERV-type experiments 
to determine human effects. 

Life scientists see the optimum 
manned spacecraft as a simulated earth 
environment, designed to provide a 
14.7 psi. atmosphere, a self-contained 
magnetic field, and a storm cellar to 
protect the crew during periods of 
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lethal radiation activity. The Apollo 
design need not be based on these so- 
phisticated engineering requirements 
because they are not considered essen- 
tial and because of the complication 
of the solar cycle. 


Solar Cycle 

The sun has a cycle in which the 
volume of solar activity peaks every 11 
vears. Last solar maximum was in 1958, 
a solar minimum will occur next in 
1963, and the number of flares will 
then increase until the next solar maxi- 
mum in 1969. 

Prototype and test flights for the 
second-generation Apollo are planned 
for the period of the solar minimum, 
but third-generation manned spacecraft 
are likely to be lunar landing vehicles 
which will be under development at 
the solar maximum. 

Competitive Apollo design studies 
are under way by Convair, General 
Electric and Martin, and it is possible 
that a storm cellar variation may be 
incorporated in the spacecraft by wrap- 
ping systems around the crew compart- 
ment for added shielding during the 
fast trip through the Van Allen radia- 
tion belts. 

If the multi-man Apollo craft is pro- 
gramed to approach escape velocity 
in its cislunar flights, it could trans- 
verse the thickest portions of the two 
Van Allen belts in less than 30 min, 
It is more likely that the Apollo trajec- 
tory will minimize exposure in the 
radiation belts by flying through the 
horns. These are the thin northern 
and southern fringes of the geomag- 
netically-trapped corpuscular radiation 
belts. 

The storm cellar concept (AW Aug. 
1, p. 54) basically incorporates a heav- 
ily shielded compartment where crew- 
men would go in an emergency. Dr. 
Dale Smith of NASA’s life sciences 
office says this concept, and a self- 
contained magnetic field, appear ex- 
tremely attractive in designing the uiti- 
mate manned spacecraft to produce an 
environment similar to that on the 
earth’s surface. 


Space Stress Factors 


He said radiation is but one factor in 
the over-all stress picture, and a thor- 
ough study of the biological effects of 
extended space flight must necessarily 
include the full spectrum of stresses. 
Among these are weightlessness, the 
work-eat-rest-sleep cycle, and periods of 
potential boredom. 

Smith said a recent new look at the 
magnetic shielding concept indicates 
that this method should be tested. The 
idea was disparaged initially because it 


was believed that an unacceptably large 
power source—compared with the 
Boulder Dam installation—would be re- 
quired to energize a field around a space- 
craft. 

Developments in solar power genera- 
tion and nuclear auxiliary power 
(SNAP) have advanced to the point 
where {..e magnetic shield shows prom- 
ise, he said. ‘Theory is that by wrapping 
a d.c. coil around the spacecraft and 
creating a field with a force level of 0.4 
gauss, the structure would act as a 
miniature earth by deflecting lethal en- 
ergetic particles in the same way the 
magnetic field shields the earth. 

Basic unknown in this concept is the 
deflecting radius—the extent to which 
the magnetic field should extend from 
the spacecraft. The trapped radiation 
would be bled off by degaussing the 
structure when it has passed through a 
danger area. 

Innovations in storm cellar design 
could save payload weight for extreme- 
lv long-term missions by radical design 
of the nuclear generator so that the reac- 
tor itself would be hollowed and intern- 
ally shielded to form the storm cellar. 
In effect, the reactor, which must con- 
tain protective shielding for the crew, 
would also serve an emergency purpose 
by shielding the crew from cosmic radia- 
tion with its bulk and the external 
shielding which protects the crew from 
reactor radiation in normal operations. 


Scientific Shortcomings 


Within the area of basic radiation 
knowledge, Smith said, life scientists 
now lack: 

e Instruments to measure the biologi- 
cal damage in non-recoverable scientific 
packages, such as deep space probes and 
long-term satellites. 

e Knowledge of the biological effects of 
heavy cosmic primaries. Recently estab- 
lished index to describe radiation 
characteristics, called relative biological 
effectiveness (RBE), has not been es- 
tablished for heavy nuclei. 

Like DeBusk, Smith feels a number 
of NERV-type and sounding rocket pay- 
loads should carry biological specimens 
on flights into the radiation belts. 

Dr. John E. Naugle, energetic par- 
ticles projects chief at NASA, told 
Aviation WEEK that the second phase 
in a three-part program is under way to 
measure and analyze the Van Allen 
belts and cosmic radiation. The pro- 
gram was Stalled last month when the 
Atlas Able lunar orbiter failed, prevent- 
ing measurement of low-energy particle 
spectra and total radiation flux. 

Next launch in the program, sched- 
uled before June, is the Delta-boosted 
S-3 satellite, designed to measure energy 


AVIATION WEEK, January 9, 1961 





flux from 150 mi. to 40,000 mi. (AW 
July 4, p. 33). 

Third program phase will be the ec- 
centric and polar orbiting geophysical 
satellites, FGO and POGO. scheduled 
for launch in 1963-64, which will con- 
tain sophisticated instruments to meas- 
ure flux, the energy spectrum and an- 
gular distributions. 

Naugle said NASA’s long-range pro- 
gram probably will include simultane- 
ous measurements during the next solar 
maximum, with instruments analyzing 
solar storms as close to the sun as pos- 
sible and as far away as possible. 

lirst-generation payloads in the meas- 
urement of radiation have been severely 
limited in weight, telemetry and mis- 
sion trajectory. Pioneer III, which pro- 
vided data which led to discovery of 
the outer Van Allen radiation belt, 
contained only 13 Ib. of instruments of 
which 3 Ib. was assigned to radiation 
apparatus. 

The S-3 Delta payload will weigh 
82 lb., and EGO and POGO, to be 
launencea by Thor-Agena vehicles, will 
weigh 1,000 Ib. 

Discovery and study of ionizing tadia- 
tion in space is new enough to have 
caused conflicting and sometimes con- 
tradictory theories (AW Jan. 2, p. 40), 
but there is general agreement that ad- 
ditional experiments are necessary to 
assess precisely the effects of heavy 
dosages and the less understood biologi- 
cal effects of low dose levels, which 
could have insidious long-term results. 


Pilot Training Planned 
For Redstone Launch 


Washington—Detailed mission train- 
ing for Mercury-Redstone pilots is cx 
pected to start soon at Cape Canaveral, 
F'la., in preparation for the first manned 
ballistic flight early next spring (AW 
Dec. 26, p. 16). 

The seven Project Mercury pilots 
probably will he divided into two teams, 
one of which will go through the pre- 
launch training at Cape Canaveral and 
will furnish the pilot for the initial 
manned Redstone flight. The other 
team may go through training for later 
Redstone flights. These ballistic flights 
will be required to qualify a Mercury 
pilot to make an orbital flight. 

Pool for the initial manned Redstone 
flight is expected to be composed of 
three pilots who will go to the Atlantic 
Missile Range from their permanent 
station at Langely Field, Va 

First manned ballistic flight will be 
programed on the same profile as 
MR-1, with a 16-min. period from 
launch to landing, including 5.5 min. 
of weightlessness, liftoff force of 6g, 
and re-entry force of 1lg. The MR-1 
capsule had an apogee of 135 mi. and 
a range of 235 mi. 
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President Affirms NASA Support 
Of Industry Satellite Operations 


Washington—President Eisenhower 
has reaffirmed statements by National 
Aeronautics and Space Administration 
Administrator Keith Glennan that the 
advent of communications satellites will 
not alter the government’s traditional 
policy of conducting international com 
munications through licensed commer- 
cial companies. 

Although operation of future com- 
munications satellite systems will be left 
to private industry, NASA will—as Glen- 
nan said—conduct the necessary research 
and development to advance satellite 
communications technology (see box). 

This statement of policy at the top 
level of government has long been 
sought by the common carriers. Al- 
though President Eisenhower's state- 
ment will not be binding on the Ken- 
nedy Administration, the fact that the 
policy has been enunciated makes it less 
likely that it would be reversed without 
constderable public discussion. 


av 
~ 


Last Oct. 12, Gienizan sought to re 
assure the common carriers that the me 





Communications Satellite 

Washington—Proposals for an expeti- 
mental satellite to develop technology 
for a civilian communications system 
will be requested after an industry brief- 
ing which will be held soon at Goddard 
Space Flight Center. 

National Aeronautics and Space Ad- 
ministration will invite 21 companies to 
the briefing, where the agency will discuss 
requirements for a light, active-repeater 
satellite which will be used to explore 
technical problems facing operation of a 
commercial communications satellite sys- 
tem. 

Companies invited to the briefing were 
American Telephone and Telegraph Co. 
General Electric Missile and Space Ve- 
hicle Department, Lockheed Missiles and 
Space Division, Phileo Western Develop- 
ment Laboratories, Ford Aecronutronic 
Division, Republic Aviation Corp., Avco 
Research and Advanced Development Di- 
vision, Western Electric Radio Division, 
International Telephone and Telegraph 
Federal Division, Bendix Systems Divi 
sion and Hughes Aircraft Co. 

Also invited were Motorola, Western 
Military Electronics Center, Radio Corp. 
of America’s Astro-Electronics Division, 
Martin Co., Collins Radio Co., Convair 
Division of General Dynamics Corp., 
Page Communications Division of North- 
rop Corp., North American Aviation Mis 
sile Division, Grumman Aircraft Engi- 
neering Corp., McDonnell Aircraft Corp., 
and Loral Electronics Corp. 














ermment had no plans to enter the 
commercial mmunications field via 
satellites (AW Oct. 17, p. 26). The state- 
ment was favorably received, but there 
still was juestion whether Glen- 
nan had th ithority to speak for the 
\dministrat ince the President had 
not clearl\ gned responsibility for 
communicat satellites among the 
several interested executive agencies, in- 
cluding NASA, the Federal Communi- 
cations Cor ion, Defense Depart- 
ment, Stat partment and the Officc 
of Civil and Defense Mobilization. 

In a subsequent letter, Sen. Lyndon 
Johnson asked Glennan whether his 
proposal to make government vehicles 
and launching and tracking facilities 
available to industry on a _ cost-reim- 
bursement represented “approved 
policy.” H slied that it does but will 
have specific approval before funds are 
requested (AW Dec. 12, p. 32). 

President Eisenhower said he has di- 
rected NASA “‘to take the lead within 
the executive branch both to advance 
the needed research and development 
and to en ve private industry to ap- 
ply its re es toward the earliest 
practicable lization of space tech- 
nology for commercial civil communica- 
tions requirements.” 

Ihe President called the early estab- 
lishment of ymmunicatiens satellite 
system “‘a nal objective which will 
require th rted capabilities and 
funds of ernment and private 
enterpris ooperative participa- 
tion of nications organizations 
in foreign trics. Increased facilities 
for overs lephone, telegraph and 
other forms of long-distance person-to- 
person ¢ nications, as well as new 
facilities for transoceanic television 
broadcasts, through the use of man- 

will constitute a very 
ill the peoples of the 
sident said. 

nt competition for de- 
velopment n experimental commu- 
nications satellite does not affect its 
offer to |] privately financed satcl 
lites, alth the agency might sug- 
gest waiting until its own active repeater 
experime e provided more infor- 
mation hich to base private de- 
signs. 

So far, NASA has not received any 
formal requests from companies to 
launch su tellites, although a num- 
ber of firn e begun holding techni- 
with the agency. Be- 
cause of tl gh cost of launching and 
of operating the necessary ground sta- 
tion netv few formal proposals are 
expected 
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world,” tl 
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NATO VTOL Fighter Proposals 


Await Final Design Specifications 


By Cecil Brownlow 


Paris—North Atlantic Treaty Organi- 
zation Requirements Subcommittee 1s 
scheduled to meet here in late February 
in an effort to decide upon final design 
specifications before seeking formal pro- 
posals for its VTOL fighter competi- 
tion. Meeting, originally scheduled for 
Jan. 26, is being delayed to allow time 
for necessary paperwork to be completed 
beforehand. 

Major decision is expected to re- 
volve around the question of whether 
to change the criteria as laid down in 
the preliminary requirement to fit more 
closely with the expected proposals and 
to take advantage of recent state-of-the- 
art improvements. 

The major proposals expected from 
Germany, Holland and possibly France 
apparently exceed most of the basic 
criteria as now specified. As an example, 
the Dutch proposal to be submitted by 
the Royal Netherlands Aircraft Fac- 
tories-Fokker calls for an “‘on-the-deck”’ 
speed of approximately Mach 1.5. Pres 
ent NATO specifications require only 
Mach 0.92. 

Some persons associated with the 
program say, however, that the present 
requirement should remain unchanged 
Any alterations, they contend, could 
only delay the program without pro- 
ducing a superior design. 

Before seeking proposals, 


also must be reached by the 


.gzreement 
subcom- 


mittee and the various nationalities rep- 
resented on a number of relatively 
minor items, including specific defini- 
tions for terms such as “all-weather,” 
“rough-field capability,” etc. 

Whatever design is chosen, the pro- 
gram wii] be West European in scope, 
with industries of Germany, France, 
Holland, Belgium obtaining a share of 
the production. Some of the smaller 
nations in the project also probably will 
be helped in meeting their quotas by 
U.S. Mutual Aid funds as in the case 
of the present Lockheed F-104G Eu- 
ropean production program. And what- 
ever design is chosen, the British en- 
gine industry seems a sure winner. 

The German proposal for a Mach 3 
VTOL under development by a three- 
industry combine, Messerschmitt, Hein- 
kel and Bélkow, envisions use of the 
Rolls-Royce RB. 153 turbojet engine 
now under development in cooperation 
with Maschinen Fabrik Augsburg-Nu- 
remburg. 


Basic Features 


he design, which incorporates many 
of the basic features of the Bell D-188A 
(AW Dec. 5, p. 54), envisions use of 
either six or eight of the engines which 
have an estimated dry thrust of approxi- 
mately 5,000 Ib. each and _thrust-to- 
weight ratio of about 16:1. The Mach 
2-plus D-188A development would 
make use of eight General Electric 
J85-5 turbojets, which have a dry thrust 


First Photo of USAF Cessna U-3B 


First of 35 Cessna U-3Bs, similar to civil 1961 Model 310F light-twin business plane, 
is shown prior to delivery to Strategic Air Command. U-3B features swept tail and other 


improvements over earlier 


U-3As purchased by USAF for administrative and light cargo 


duties. Latest USAF statistics indicate that U-3As, which have been in service since 1957, 
have logged a total of 298,729 hr. of operation and their average utilization is 61.9 
hr./month. USAF’s Ballistic Missile Division, Los Angeles, has the highest U-3A utilization 
—an average of 87.6 hr. monthly. Approximately 160 U-3As are currently in service. 
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Tri-Service VTOL 


Washingtcn—Letters have been sent 
to about 30 firms to determine the num- 
ber interested in entering a design com- 
petition for a tri-service VTOL that 
would be used to learn problems of 
operating this type of aircraft. 

Letters contained some specific infor- 
mation, and detailed specifications will 
be sent later to a smaller number of com- 
panies. Navy’s Bureau of Weapons pre- 
pared the letter and USAF and Army 
approved it. The bureau also is prepar- 
ing the specifications. 


f 
4 











of 2,500 lb. each. The aircraft also 
would make use of the variable-wing 
concept as evolved by the National 
Aeronautics and Space Administration. 

The Fokker proposal, also incorporat- 
ing a variable wing and based primarily 
on a design supplied by Republic Avia- 
tion Corp., is expected to rely upon an 
advanced version of the’ 15,000-Ib.- 
thrust Bristol Siddeley BS.53 forward- 
fan engine as its main powerplant. The 
BS.53 was developed with U.S. Mutual 
Aid funds, and U. S. representatives in 
NATO might feel hard-put not to sup- 
port a proposal which envisions use of 
this particular engine. 

\ possible French entry, based upon 
a VTOL version of Dassault’s Mirage 3 
fighter, probably would make use of the 
2,130-lb.-thrust Rolls-Royce RB. 108 
turbojet, four of which are now power- 
ing the Short SC. 1 VTOL research ve- 
hicle in Great Britain. The RB. 108 has 
a thrust-to-weight ratio of about 8:1. 


Combined Entry 

France and West Germany already 
have announced plans to “study” and 
jointly produce a “high performance” 
VTOL (AW Dec. 26, p. 20) program, 
and they may make a single entry in 
the NATO competition. If so, Ger- 
many’s Mach 3 VTOL is believed to 
have the upper hand. 

Fokker and Republic Aviation engi- 
neers are working together in Amster- 
dam to complete the basic design of 
the Dutch program. Described as a 
“unique and completely new aircraft” 
developed to fit NATO needs, the de- 
sign is based largely upon the work of 
Alexander Kartveli, Republic vice presi- 
dent-research and development (AW 
Aug. 15, p. 64). 

Republic, which last spring pur- 
chased a one-third interest in Fokker, 
has been working on various VTOL 
proposals for the past five vears 
in line with projected U. S. Air Force 
programs. Kartveli has proposed use of 
the variable wing on STOL vehicles in 
the past, but its incorporation into a 
VTOL design marks a new approach 
for him. 
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RCA|_ |RADAR 
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Both airlines and business aircraft operators have found the 


AVQ-50 Weather Radar meets their requirements for use in air- 


craft where size and weight are important economical factors 


Simplicity of design, ease of mainte- 
nance and a high degree of reliability 
make the AVQ-50 ideal for installation 
in aircraft ranging in size from light 
twins to Constellations. 


First introduced in 1957, the AVQ-50 
Weather Radar is still the most compact, 
modern design available today. Now 
flying in hundreds of planes, this radar 
has been literally “proven in service.” 


You owe it to the efficiency of your operation to investigate the application of 
. the AVQ-50 to your airline or business fleet ... For details contact RADIO 
CORPORATION OF AMERICA, 11819 W. Olympic Blvd., Los Angeles 64, California, 
or your nearest Authorized Dealer for RCA Aviation Equipment. 


The Most Trusted Name in Electronics 


RADIO CORPORATION OF AMERICA 
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Germans Weigh Turbine Helicopter 
Decision; Three Aircraft Competing 


Bonn—West German Defense Min- 
istry hopes to make a final decision by 
the end of this month on its future 
helicopter requirements involving ro- 
tary-wing craft in at least three 
categories. 

Probably the largest potential order 
revolves around a decision in the tur- 
bine-powered field, with the Sikorsky 
S-61, Vertol 107 and the Sud Felon, 
a newcomer to the competition, 
(AW Aug. 1, p. 95), now under con- 
sideration. 

Defense Ministry said in October 
that it was deferring a decision until 
sometime this year between the S-61 
and the 107 and would order either 
the Sikorsky $-58 or the Vertol H-21 
as an interim measure (AW Oct. 10, 
p. 38). Major reason cited at the time 
of the deferment was the hope that 
additional orders of one of the two 
by the U.S. military would result in 
lower unit costs. 

The Frelon has now entered the 
picture, however, and appears to be a 
strong, if not leading, contender. Aside 
from the technical considerations in- 
volved, points favoring the Frelon in- 
clude the fact that such an order might 
result in a French decision to buy from 
Germany a number of Sikorsky S-64 
Flying Cranes to be built there under 
license by Weser Flugzeugbau. 


Joint R&D Effort 


Also, Germany, France and _ Italy 
signed an agreement in November, 
1958, for joint research and develop- 
ment work on transports and_heli- 
copters. Agreement calls for Germany 
to oversee the smallest and_ largest 
types with France and Italy sharing 
the medium size field. A Frelon order 
would give added substance to the 
pact. Under this program, Nord Avia- 
tion’s C.160 Transall turboprop trans- 
port is being built in both France and 
Germany. 

Prototype of the Frelon, powered 
by three Turbomeca Turmo 3 turbojets, 
made its first flight in June, 1959. 
Two prototypes are now rounding out 
their flight cvaluation tests at the 
Bretigny Flight Test Center near 
Paris. Maximum speed is quoted at 
131 kt., cruising speed at 124 kt. 
Maximum ceiling is given at slightly 
over 13,000 ft. 

Decisions to buy either the S-58 or 
the H-21 as an “interim” aircraft are 
still hanging fire, although in October 
the Defense Ministry said it hoped to 
place an order within the next few 
weeks, Since the S-58 already is oper- 
ational with West German military 
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forces, it appears to hold a slight ad- 
vantage if such an order does come 
through. It is problematical, however, 
whether either will be ordered. 

A Defense Ministry spokesman said 
last week: “Our troops need a heli- 
copter in this class, but it’s a question 
of whether we want to buy any more 
piston helicopters in this class or 
jets completely.” 

HU-1 Considered 

The third type of helicopter involved 
in the review is the Beil HU-1 Iroquois 
utility helicopter powered by a Lycom- 
ing T-53-L-l1 powerplant producing 
860 shp. The Iroquois, which can be 
fitted with missile racks to carry the 
Nord SS.11 anti-tank rocket, has no 
competitor in this field. The only ques- 
tion is whether to buy or not to buy. 

On the positive side, the Defense 
Ministry has placed a follow-on order 
for 75 Sud Alouette light turbine heli- 
copters in addition to its contract for 
130 of the craft signed last July. Most 
of the 75 are for use by the army for 
liaison and scouting chores, but a few 
will be delivered to the air force. 


USAF, FAA Ask Bids 


For Cargo Transport 


Washington—Air Force and Federal 
Aviation Agency have requested pro- 
posals for development of a turbine- 
powered cargo aircraft for both mili- 
tary and civilian use. 

The Air Force will make $30 million 
available to launch the development 
program this year. The new cargo trans- 
port is the long-range element of the 
current effort to modernize the Mili- 
tary Air Transport Service, but the air- 
craft also will be designed to meet 
FAA requirements so it can be certifi- 
cated for commercial use. 

Specifications for the aircraft include 
the capability of flying 20,000 lb. of 
cargo across the Pacific and 50,000 Ib. 
across the Atlantic. Shorter range ca- 
pacity is to be 70,000 lb. of cargo. 
Takeoff performance requirement calls 
for liftoff fully loaded within 6,000 ft. 
The military version would be equipped 
for parachuting troops and equipment. 

Congress appropriated $50 million in 
Fiscal 1961 for the new transport de- 
velopment program and $200 million 
for interim MATS modernization air- 
craft. The 3% procurement 


79 to 
2 


over-all 3% 
reduced these budgets to $48.5 million 
and $194 million. With $30 million 
allotted this year, the Air Force will 
have $18.5 million left to add to the 


Fiscal 1962 b t for the development 
project. 
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Seaboard & Western Airlines’ board 
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Loral Electronics Corp. will conduct 
tical study for devel- 
ballistic missile attack 
under a Rome Air 
contract. Com- 
with Loral include Ar- 
Inc., Barnes Engineering 
Research Associates 


a six-month 
opment of a 
warning 

Development 
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Joint Technical Advisory Commit- 
tee has been asked by Federal Commu- 
nications ( mission to study the 
controversial problem of frequency al- 
location f ace communications. 
JTAC is s] | by the Institute of 
Radio Eng nd the Electronic In- 
dustries A 


Electro-Optical Systems, will soon re- 
t from Wright Air De- 
velopment n to develop a solar- 
powered trat tter using an optical 
Maser, the { USAF effort to prove 
feasibility of ng these new sources 
of coherent in a system suitable 
for space « nunications. 


ceive a cont 


USS Patrick Henry has deployed to 
its operating ea loaded with 16 Po- 
laris fleet listic missiles, becoming 
the second nuclear-powered submarine 
with nucl med missiles on duty 
at sea. 


Martin Co. has a $76.9 million 
Army contract for continued develop- 
ment of th P rshing missile, bringing 
to $138.5 ion the company’s Fis- 
cal 1961 contracts for Pershing work. 


stimates that it will cost 
to complete repairs on 
ied carrier Constellation 
(his is a reduction from 
original estimates of $75 million, and 
it involve delay of seven months 
instead of the vear estimated earlier. 
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CAB Plays Major Role in TWA Financing 


Board’s blunt wording in approving finance package 
terms hints at informal steps to force Hughes action. 


By William H. Gregory 


Civil Aeronautics Board’s strongly worded order approving the Trans World 
Airlines financing package hints at a previously undisclosed factor in the long 
negotiations that led to the agreement: that the Board itself had played a major 
role in forcing Howard Hughes to act last month. 

The order bluntly said that the Board's approval would have to be sought if 
Hughes Tool Co. should attempt to resume control of TWA either prior to 
or at the expiration of a 10-year trust agreement included as part of the financ- 
ing plan. Provisions in plan permit prepayment of the loan with penalties. 


“It is clear,” the order said, “that 
such approval would not be forth- 
coming without a searching inquiry into 
the public interest factors affecting this 
control.” 

Furthermore, in a footnote, the order 
noted that while Board approval is not 
a condition for dissolution of the voting 
trust in which Hughes’ 78% stock 
interest has been placed after expiration 
of its 10-vear life, “nonetheless, it is 
clear that Toolco [Hughes Tool, or in 
effect, Howard Hughes] should not re- 
sume direct control [of TWA] at that 
time unless prior approval of the Board 
is sought and obtained.” 

These warnings are not so much 
an indication the Board intends to put 
1 permanent end to Hughes control as 
they are a “sea anchor.” That is, the 
Board is reminding Hughes that it has 
this authority which could be exercised 
if circumstances warrant. 

The Board, which referred to the 
substantial problems presented by 


Hughes Tool control of TWA as exer- 
cised through Hughes, began to express 
its deep concern over the financing 
situation to the Hughes interests about 
six months ago. 

Few details of the Board’s informal 
representations have come to light, but 
it is reported in New York financial 
circles that the Bourd finally told 
Hughes that if there was no progress 
by the end of November the Board 
would take steps. 

Hughes had previously backed out of 
the Dillon, Read plan that he even- 
tually accepted (AW Oct. 31, p. 35) 
and had ignored deadlines set by lenders 
to the point where explicit dates as time 
limits were given up. 

Though the lenders threatened legal 
action prior to the signing it is a ques- 
tion whether Hughes would have felt 
forced to respond to this by itself since 
the lenders might only find themselves 
as a result owning a fleet of jet airplanes 





man™.facturer. 


further deliveries are made. 


schedule changeover on Apr. 30. 





First Modified Electras Back in Service 


New York—First modified Lockheed Electra turboprop transports were back in 
service last week as American Airlines and Eastern Air Lines received them from the 


Both airlines said Federal Aviation Agency had advised them speed restrictions 
on the Electra had been lifted and the original limits restored. But neither airline 
plans to change its schedules to take advantage of the higher speed limits until 


Eastern, due to receive its first modified Electra last Thursday, said there would 
be no schedule changes until all 39 of its aircraft have been modified, probably by 
the latter part of next July. American will make no changes at least until the spring 
At that time American expects to have about 
28 modified Electras out of a 33-aircraft total. 

In the meantime, American said the airplane could be operated at higher speeds 
to make up lost schedule time as occasion demands. 
received four modified Electras and had five on the Lockheed line at Burbank. 
Completion of the American modifications is expected in early June. 

The 258 mph. speed restriction was imposed on all Electras last March, following 
investigation of two fatal accidents which revealed structural failures and led to an 
extensive modification program (AW Aug. 1, p. 37). 
raises the Electra maximum cruise speed to about 400 mph. 


American last week had 


Removal of the restriction 








they may not have desperately wanted. 

The Board itself does not confirm the 
setting of any deadline, but it does say 
that several letters were sent to Hughes 
discussing the situation. It is evident 
that the Board made clear to Hughes 
its view of the Hughes Toot interlock- 
ing arrangement with Trans World 
Airlines as a contingent one, subject 
to abrogation by the Board if it ap- 
peared to have grown counter to public 
interest. : 

Abrogation could have meant an im- 
mediate crisis for TWA since it could 
have deprived the airline of the bulk of 
its jet fleet, then leased from Hughes 
Tool Co. 

Hughes’ consideration of a Merrill 
Lynch, Pierce, Fenner and Smith al- 
ternative financial plan that would have 
involved public sale of Hughes Aircraft 
stock, now held by a medical founda- 
tion of which Hughes is trustee, may 
have been encouraged by the Board’s 
warning. This might have substantially 
reduced the Board’s jurisdiction by 
eliminating or reducing a Hughes in- 
terest in another aviation enterprise. 
But these was too little time to prepare 
the alternate plan. 

In the order, the Board comments 
on the drastic change the financing will 
make, adding that, “No longer will the 
directors of Toolco be free to enforce 
their dictates or those of Toolco’s con- 
trolling shareholder [Howard Hughes] 
on TWA.” 

“The voting trustees will not be re- 
stricted in their power to approve fur- 
ther financing for TWA,” the order 
said, “nor in their ability to sell, lease, 
transfer, hypothecate or otherwise dis- 
pose of, or manage TWA’s assets. In 
short, their power to control TWA is as 
plenary as that of Toolco and its con- 
trolling shareholder.” 


CAB Views 


Why the lenders insisted on estab- 
lishment of the voting trust was not 
officially told to the Board, the order 
said. “However,” the order went on, 
“we have not been unaware of TWA’s 
problems.” The order then listed: 

e TWA, by arranging its financing at a 
much later late for its jet fleet than 
its major competitors, will pay sub- 
stantially higher interest rates than 
these same competitors. Interest rates 
in the plan run 6-7% and are regarded 
by financial sources as 1-2% higher 
than TWA would have needed to 
pay two years ago when work on its 
financing began. Furthermore, TWA is 
putting up more equity money in rela- 
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FIRST FLIGHT PHOTO of a Trans World Airlines-marked Convair 880 adds a footnote to the protracted negotiations on a TWA financing 


program. The picture was taken more than six months ago when the first TWA airplanes were painted but he 
deliveries to the airline. Since then this airplane, N815TW, has been released to Northeast Airlines as ons 


directly from the manufacturers (AW Nov. 28, p. 39). 


tion to debt than most other carriers, 
these sources add. The Board expressed 
its concern in the order at the part the 
disparity in debt burden might play in 
the airline competitive picture. 

e Delivery delay for ‘'WA’s Convair 


880s appears to have played a substan- 
tial part in the airline’s inability to 
maintain its trafe position. “The car- 
rier’s preliminary traffic reports for 
November show that T'WA’s share of 
the Big Four domestic passenger market 
has declined from 23.0 to 20.2%,” the 
order said. “By way of contrast, United, 
which was behind TWA, has caught 
and passed it, increasing its share from 
21.3 to 29.0%.” In a footnote, the or- 
der added that American suffered a less 
severe decline in this period from 32.0 
to 30.5%. 
e TWA’s major competitors have taken 
delivery of much larger jet fleets than 
TWA is operating and have firm orders 
for delivery of more. TWA has ar- 
ranged for acquisition of 47 jet aircraft, 
the order said, while comparable carriers 
have acquired or are in the process of 
acquiring fleets approximately twice this 
size. 
@ Delay may have increased crew train- 
ing costs substantially (AW Jan. 2, p. 
33). At least one aircraft has suffered 
from exposure (AW Dec. 12, p. 29) and 
TWA may be required to pay the cost 
of restoring it to operating condition. 
This question will be negotiated by 
Convair with Hughes Tool Co., which 
will take title to 4 of TWA’s 24-plane 
order, and probably with TWA as well. 
It will be part of the general subject of 
extra charges, which also includes costs 
incurred in pulling some of the TWA 
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airplanes off the line at one point 

Because of the strong wording of the 
Board order, issued the day of the finan 
cial closing, and especially the Board’s 
demand that it have prior approval of 
any Hughes Tool Co. resumption of 
control, lawyers worried that Hughes 
might again scuttle the agreement at th« 
last minute. But the closing went off 
without difficulty. 

The Board added that because of the 
short time between the filing of the 
application for approval of the transac- 
tions and the closing, it could not give 
the matter the study warranted to re- 
solve the question of jurisdiction satis 
factorily. The applicants, TWA, 
Hughes Tool and the voting trustees— 
Raymond M. Holliday, representing 
Hughes, and Irving $. Olds and Emest 
R. Breech, chosen by the lenders—have 
asked the Board either for prompt ap- 
proval or for a disclaimer of jurisdiction. 

“In circumstances such as these,” the 
Board said, “when we do not find the 
transactions contrary to the public in- 
terest, and where the parties do not con- 
test our jurisdiction, it is certainly better 
to assume jurisdiction and to act 
promptly so that the parties might pro- 
ceed to a satisfactory resolution of the 
business situation.” 


TWA 880 Service 


TWA, which has been delivered a 
second 880 in addition to one previ- 
ously at Kansas City for crew training, 
will put the 880s into service Jan. 
12, serving New York, Chicago, Phoe- 
nix, Las Vegas and Los Angeles 

The initial schedules: 

e Flight 147: Depart New York (Idle- 


i back awaiting beginning of 
x 880s Northeast is leasing 


Chicago (O'Hare 
10:05 a.n t Chicago 10:35 a.m., 
arrive Ph 2:40 p.m. Depart Phoe 
nix 1:10 | rive Los Angeles 1:10 
p.m. (Al local; Phoenix-Los An- 
geles flight hr.). 
e Flight 14 part Los Angeles 7:20 
a.m., al enix 9:25 a.m. Leave 
Phoenix ive Chicago 1:30 p.m. 
Depart ‘ 2 p.m., arrive New 
York 4:35 
e Flight 143: Leave Idlewild 4:30 p.m., 
5:35 p.m. Depart 6:05 
25. Depart 7:55, ar- 
\ 53:40 p.m. 
e Flight 148: Depart Los Angeles 11:40 
a.m., ari Las Vegas, 12:30 p.m. De- 
part | rrive Chicago, 6 p.m. 
Depart m., arrive Idlewild 9:05 
p.m. 
TWA 


airplanes 


wild) 9 


irrive ( 
arrive | 


rive Los 


da minimum of four 
gin this schedule, which 
has no int king features for higher 
utilizatio1 TWA, conscious of the 
competit n the Chicago market 
cited by CAB, established the schedules 
for most favorable departure times from 
there to ix and Las Vegas where 
the wint n is getting under way. 

Five s in addition to the two 
deliver ither in acceptance flights 
or und customer inspection at 
San Di ['WA expects to have nine 
airplan told by the end of Febru- 
Ta 

rWwaA md 880, the first deliv- 
ered under the new financing plan, is 
product irplane No. 31, serial num- 
ber N824TW. The first ship now 
painted flying in training un- 
marked, fifth production airplane 
serial N804TW. 
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CAB Dictation of Airline Service 
Criticized in Senate Staff Report 


By Katherine Johnsen 


Washington—Congressional inquiry 
into Civil Aeronautics Board’s recent 
moves toward specifying the type of 
equipment airlines are to use and the 
type of service they are to provide was 
termed imperative last week in a report 
by the staff of the Senate Commerce 
Committee. 

In cases involving Ft. Worth, Toledo, 
Flint-Grand Rapids, and_ Baltimore, 
courts have upheld the Board’s au- 
thority to dictate to the airlines such 
specifics as whether service shall be 
coach or first class, the scheduling of 
flights, and the tvpe of equipment 
to use. Capital Airlines’ case on service 
to Baltimore is pending before the 
Supreme Court. 

Unless the Supreme Court reverses 
courts or there is congressional 
report said that CAB’s 
control over airlines mav “snowball” 
and result in government control of 
“virtually every phase of the air trans- 
portation business.” The report said 


lower 
action, the 


that “we ought not blindly stumble” 
into such a situation without weighing 


alternatives. ‘““We could lose the ad- 
vantage of election of alternative 
courses if the question is not answered 
soon,” it said in calling for the Con- 
gressional investigation. 

The report also recommended estab- 
lishment of a Department of Trans- 
portation, a Federal Transportation 
Commission, a Joint Congressional 
Committee on Transportation, and a 
Transportation Circuit Court of Ap- 
peals. 

The objective would be government 
direction over all forms of transporta- 
tion by the same agency. Federal 
Aviation Agency would be incorporated 
in the Department of Transportation, 
the Civil Aeronautics Board in the 15- 
member Federal Transportation Com- 
mission, 

Removal of present bars to ownership 
of air transportation companies by rail- 
roads and shipping companies was also 
recommended in the staff report. 
Joint ownership would be left to the 
discretion of the regulatory commission. 

The report viewed favorably the 
establishment of “transportation com- 
panies”—single corporations which 
would operate various modes of trans- 
portation—but it said that this is an 
improbable development. “Competi- 
tion between transportation companies 
probably would be more intense than 
is the case between carriers of the same 
and different modes today,” the group 
commented. 
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The statement of national transporta- 
tion policy proposed in the report, 
which would supplant the policy ob- 
jectives for the independent develop- 
ment of aviation stated in the Federal 
Aviation Act, would provide: “Flexible, 
coordinated, and impartial promotion 
and regulation of all modes of trans- 
portation. so as to provide for 
recognition, development, and full 
realization of the relative advantages 
and characteristics of each mode. . . .” 

The Commerce committee staff has 
been studying national transportation 
for the past year and a half, and it con- 
sulted with 33 ad hoc committees of 
private transportation users and oper- 
ators and an advisorv council of 32 
transportation associations, including 
Air Transport Assn., Association of 
Local Transport Airlines, Air Cargo 
Carriers, and Independent Airlines 
Assn. The study was an outgrowth of 
an investigation of the railroad industry. 
After considering the financial and 
other problems of the rails, the com- 
mittee decided to broaden its investiga- 
tion to all forms of transportation and 
their inter-relation. The major recom- 
mendations of the staff report reflect 
the position that has been held by rail 
interests for over a decade. 

Additional recommendations were: 

e A program of user charges to finance 
the federal airways should be promptly 
initiated. The objective should be to 
have users, including the military serv- 
ices and other government agencies as 
well as commercial and private oper- 
ators, fully finance airwavs costs within 
10 vears. The costs would include con- 
struction and operation of the airways 
system, grants for airport construction, 
and Weather Bureau aids. The report 
estimated that these costs will total 
$611 million for 1961, and mount to 
$1.1 billion for 1970. 

It proposed that the $58 million 
revenue from aviation gasoline taxes 
now in the Highway Trust Fund be 
transferred to a new Airway Trust Fund, 
which would be established specifically 
to finance airways costs. 

e The two cents a gallon tax on aviation 
gasoline should be levied also on jet 
fuel by the Treasury Department. The 
report said legislation is not required. 
As jets are added to airline fleets, it 
was estimated that tax revenue from 
aviation gasoline will decline from $23 
million in 1961 to $16 million in 1962, 
and to $8 million in 1963. 

e Government agencies, such as Mili- 
tary Air Transport Service, should pay 
“fair and reasonable rates” as deter- 
mined by a regulatory agency—not as 


determined by the agencies themselves. 
e Unregulated competition should not 
be permitted to “materially compro- 
mise” the ability of regulated common 
carriers which are the “hard core” of 
the national transportation system to 
perform proper service. 

The report projected an expenditure 
of $75 billion by the federal govern- 
ment for transportation aids over the 
next 15 years: $42 billion for highways; 
$19 billion for aviation; $12 billion for 
navigation; and $2 billion for merchant 
marine subsidies. 


Airlines Oppose Plan 
For Credit Changes 


Washington—Strong opposition to 
any Civil Aeronautics Board move to 
alter the existing scheduled airline 
credit plan was raised last week by 
17 carriers and two credit card com- 
panies. 

Industry concern was aroused when 
the Board’s Bureau Counsel recom- 
mended that a 2% service charge, plus 
a 1% charge for any bills paid beyond 
a 30-day deadline, be imposed on users 
of the Universal Air Travel Plan or any 
other credit card arrangement honored 
by the airlines. The CAB attorneys 
also favored dropping the present 
UATP deposit from its current $425 
to $100. 

Reaction to the bureau counsel 
recommendations was generally op- 
posed to any changes, but it varied on 
the basis of whether the airline 
recognized only the UATP or any com- 
bination of plans. 

United and American Airlines both 
objected to the Bureau Counsel findings 
and criticized any attempt to recognize 
any plan other than UATP. The air- 
lines contended that credit plans, such 
as those offered by the Diners’ Club, 
the Hilton Corp. Carte Blanche 
arrangement or the American Express 
Co., do not promote traffic and add 
bookkeeping expense to the airlines. 

United pointed out that user charges 
levied by American Express are 2%; 
the Hilton and Diners’ Club plans cost 
the carrier 4% and the Bank of 
America surcharge amounts to 6%, 
“all of which comes out of the fare 
charged” reducing the airlines’ income. 

Continental Airlines, which uses the 
UATP plus American Express, Hilton 
and the Diner’s Club, generally sup- 
ported the Bureau Counsel findings, 
but urged that any late payment charge 
be extended over at least 60 days. 

While opposing any surcharges to 
any credit plan, both American Ex- 
press and Hilton criticized the deposit 
requirement of the UATP as being 
useful only to the “high volume, big 
business accounts” and discriminating 
against people unable to afford UATP. 


AVIATION WEEK, January 9, 1961 





Lighted Turnoffs at Idlewild 


Highspeed turnoff Elfaka lights can be seen in this night photo of Idlewild International 


Airport runway. 


Lights are installed flush in center of the taxiways; first turnoff lights 


begin 3,300 ft. from the runway threshold and second at 5,600 ft. The lights were installed 


by Structural Concrete Products Corp. of New York. 


Two high speed lighted turnofts 


also are available on the right side of the runway for traffic landing in the other direction. 


Agency Reorganization 
Proposals Submitted 


Washington—Blueprints for tighter 
controls over reorganized federal regula- 
tory agencies continued to increase last 
week as two more plans were published 
in the wake of James M. Landis’ ap- 
pointment as White House overseer of 
these agencies for the Kennedy Admin- 
istration. 

Recommendations of the House Leg- 
islative Oversight Subcommittee and 
initial plans for the formation of an 
Administrative Conference of the 
United States to advise the President 
on regulatory problems were added to 
similar studies submitted earlier by the 
Bureau of the Budget and Landis. 

Landis will serve as special assistant 
to the President and will plan the re- 
organization of the regulatory agencies 
promised by President-elect John F. 
Kennedy. The job is new and is de- 
scribed as temporary.‘ It is somewhat 
similar to the more powerful permanent 
overseer of federal regulatory agencies 
recommended in the Landis report 
(AW Jan. 2, p. 28). 

The Administrative Conference, pro- 
posed by Judge E. Barrett Prettyman 
of the U.S. District Court of Appeals 
as a result of earlier talks between the 
White House and regulatory agency 
executives, would be composed of 65 
delegates, 40 of them selected from the 
various government departments and 
agencies and the balance from 20 non- 
government sources such as bar associa- 
tions, plus five specialists in the fields 
of accounting, geology, and economics. 

The conference would meet twice a 
year to discuss findings of eight stand- 
ing committees on personnel standards, 
agency proceedings, operations, statis- 
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tics and reports, economic surveys, in- 
formation and education, agency juris- 
diction and judicial review. Members 
of Congress would be invited to attend 
conference proceedings, which would 
be reported twice a year to the White 
House, Congress and all agency heads, 
including the Federal Aviation Agency 
and the Civil Aeronautics Board. 

The report released by the House 
subcommittee majority called for ad- 
ministrative changes in the operations 
of regulatory agencies, particularly re- 
lating to ex parte contacts with indus- 
try. For important cases, the report 
favors assigning responsibility for han- 
dling each case to an individual member 
of the board or commission involved 
The subcommittee, which officially 
went out of business last week, recom- 
mended continued congressional surveil- 
lance over the agencies. 

President-elect Kennedy has a 
variety of plans to choose from in any 
move to revamp the authority or powers 
of the regulatory agencies, but most 
observers feel his selection of Landis 
as a regulatory overseer indicates his 
intentions to adopt the Landis plan. 
Basic strength of the Landis plan lies 
in the kind of office to which Landis 
has been appointed. 


Delta Will Comply 
With Jet Noise Rule 

New York—Port of New York Au- 
thority has withdrawn its suit against 
Delta Air Lines aimed at forcing Delta 
to comply with the agency's anti-noise 
regulations at New York International 
Airport (AW Oct. 31, p. 36). 

Delta, deciding not to make a prece- 
dent-setting test case of the action, had 
promised to comply with the rules and 
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THREE aircraft types used by Trans-Canada are the Conway-powered Douglas DC-8, and Vickers Vanguard and Viscount turboprops. 


Canadian Fares Based on Turbine Costs 


By L. L. Doty 


Montreal—Adoption of an economy 
fare as a basic rate pegged to the op- 
erating costs of an all-turbine fleet is 
the key to the revamped fare structure 
developed by Trans-Canada Air Lines 
and now in effect throughout Canada’s 
scheduled airline system. 

The new rate concept, the result of 
exhaustive cost and earnings studies, 
represents the first attempt to eliminate 
obsolete and cumbersome rate patterns 
based on railway and DC-3 operations 
by designing a structure specificall, 
fitted to modern turboprop and turbo- 
jet aircraft. The new fares are ex- 
pected to result in deeper inroads into 
long-haul railroad passenger traffic and 
could become a serious competitive 
weapon against U. S. carriers on trans- 
continental routes between New York 
and the Pacific Northwest. 
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COST CURVE shows the rate pattern that 
penalizes the passenger on short-haul routes 
with higher rates. 


42 


Essentially, the rate pattern follows 
a cost curve (see chart) that penalizes 
the short-haul passenger with some- 
what higher fares than former rates 
but provides the long-haul passenger 
with a rate slightly lower than current 
rail rates and substantially less than 
fares charged in U. S. tariffs. 


Comparative Fares 


Air economy one-way fare on Cana- 
dian scheduled airlines between Van- 
couver and Montreal is $110, compared 
with a current rail fare of $115.40. 
Economy rate between New York and 
Vancouver is $115 on Canadian _air- 
lines, but a round trip excursion rat¢ 
effective Oct. 1 to May 31 on light 
trafic days—Monday noon through 
Wednesday—provides passengers with 
a $106 one-way rate between the two 
cities. Lowest one-way fare on U. S. 
carriers between New York and Van- 
couver is $118.20 on piston-engine air- 
craft. Lowest one-way turbojet fare 
between the cities is $138.60. 

The new fare structure on Canadian 
routes does not include a fare differen- 
tial among turbojet, turboprop and 
piston-engine equipment, so passengers 
can ride jet flights at the economy rate. 
In addition, Canadian fares are not 
subject to tax, while U. S. carriers have 
to charge the 10% federal transporta- 
tion tax. 

Philosophy behind the revised fare 
is that it is uneconomical to carry short- 
haul passengers, that ground transpor- 
tation is becoming increasingly com- 
petitive over short distances and that 
low fares on short-haul routes will not 


lure passengers to air travel in sufh- 
cient numbers to offset the heavy cost 
of handling short-haul traffic. 

In addition, TCA has reasoned that 
the long-haul passenger was helping to 
pay a part of the cost of handling short- 
haul passengers by virtue of the rela- 
tively high long-haul rates. Thus, the 
new fare structure is aimed at the long- 
haul market with the purpose of bring- 
ing a substantial increase in revenue 
passenger miles in that market, al- 
though the gain in the number of pas- 
sengers carried system-wide will not 
be as spectacular. 

Here are the assumptions and princi- 
ples on which TCA based the reworking 
of its rate structure: 

e Economy fares will be available on 
all routes between all points under the 
new fare pattern. First-class rates will 
be superimposed only on route segments 
which have demonstrated a need or de- 





Lower Cargo Rates 


Montreal—Trans-Canada Air Lines will 
file a cargo tariff developed along the 
lines of its revised passenger rate pattern 
as an experimental project. The tariff 
has been worked out on a commodity 
basis and will provide substantial cuts 
on commodities particularly adaptable 
to air transportation. Cargo traffic has 
been slow in developing in Canada com- 
pared with the U. S., but according to 
one TCA official here, “the pattern is 
improving rapidly.” Greatest growth in 
international cargo trafic out of Canada 
has been on transpacific routes. 
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mand for the first-class service. 
@ First-class and economy round trip 
discounts will be eliminated. All tariffs 
will be published in even dollar 
amounts. : 
e Economy fares generally will be 66% 
of first-class rates, and no charge will 
be made for stopovers. 

¢Family plan, which in Canada al- 
lowed a 50% discount on tickets used 
by members of a family traveling with 
the head of a family holding a first-class 
ticket, will be eliminated. Discounts 
for convention travel, commercial trav- 
elers and charter groups will be elim- 
inated. TCA wants to discourage do- 
mestic charter services whenever pos- 
sible and will urge groups to use regu- 
larly scheduled service. 

¢ All surcharges will be eliminated, and 
a minimum fare of $7 one-way, $14 
round trip will be established. A prime 
goal in developing the new fare struc- 
ture was simplicity, including removal 
of the complexities of a pyramiding of 
special inducement rates, as a means of 
improving accuracy, speed and efficiency 
at ticket counters 

¢ Short-haul rate per mile will vary in- 
versely with rate per mile for longer 
distances. To achieve this, short-haul 
rates will be increased, long-haul rates 
will be decreased. 

TCA studies revealed that generally, 
the ratio between tourist and first-class 
traffic throughout Canada is currently 
80-20 or, as one TCA official put it, 
“we found that 80 out of 100 people 
are dictated by their pocketbooks to 
use the lowest fare available.” He added 
that the ratio on the route between 
Canada and the United Kingdom is 
90-10. In the U. S., the ratio is now 
77-23 on long-haul -routes, but it is 
gradually progressing toward an 80-20 
figure, he said. 


All-Turbine Operation 

TCA will move into an all-turbine 
fleet operation this spring, meeting a 
target date first forecast to AVIATION 
Week almost five years ago (AW June 
19, 1956, p. 38). The fleet will consist 
of 49 Vickers Viscount turboprop trans- 
ports, 11 Conway-powered Douglas 
DC-8 transports and 23 Vickers Van- 
guard turboprops, three of which had 
been delivered as of last week. 

The Viscount will cover all short- 
haul routes. To reduce cost per seat 
mile, the number of seats have been 
increased to 54 from 40 in a five-abreast 
configuration to increase operating effi- 
ciency by 22%. Vanguards will cover 
all medium-haul routes with 46 first- 
class seats and 50 economy seats, while 
the DC-8 will operate long-haul routes 
with 28 first-class seats, 99 economy 
seats. 

This is the fleet to which the fare 
structure has been keyed, and it is ex- 
pected to serve the airline through 1965. 
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NEW Trans-Canada overhaul facility at Montreal’s Dorval Airport connects with new runway. 


TCA President Gordon R. McGregor 
told Aviarion WEEX that his company 
would not be in the market for medium- 
range jets unti] 1965 when a complete 
selection of second generation medium- 
range transports will be available. 

During 1963 and 1964, he said, selec- 
tion will be limited to the Convair 990, 
de Havilland 121, and the Boeing 720B 
By 1965, he added, available inventory 
will be increased to include the Vickers 
VC-11, the de Havilland 121 Mark II 
and the Boeing 727. He said he is not 
interested in two-engine aircraft and 
will probably hold to the four-engine 
concept when the time comes to make 
a decision. 


Medium-Haul Competition 


McGregor said he is looking forward 
to medium-range turbojet competition 
against his turboprops with some “un- 
easiness” but added that he felt the 
situation can be met during 1963 and 
1964 by moving some DC-8 operations 
into major medium-haul routes 
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THE MOST FROM METAL 


Hundreds of times a day, all over the world, each time a Boeing 707-720 touches down, these 
three main landing gear parts forged of Cameron 300M Tricent are demanding the most from 
metal. The three main landing gear parts are Cameron forgings. Cameron was selected to 
manufacture all three of these unusual shaped forgings because air melted steel produced by 
Cameron, plus Cameron’s unique forging processes give these parts approximately 300,000 psi 
tensile strength with high ductility (in excess of 15% reduction of area). This high ductility 
uniquely applies to both the longitudinal and transverse properties, with no parting lines to 
interrupt grain flow patterns. The Truck and two Cylinders shown below are hollow forged to 
materially reduce machining time. Truly the most from metal. 


CAMERON IRON WORKS, INC. @ SPECIAL PRODUCTS DIVISION @ P. O. BOX 1212 ®© HOUSTON, TEXAS 





TRANS-CANADA AIR LINES has taken delivery of four Vickers- 
Vanguard Type 952 turboprop transports and expects to begin 
scheduled flights next month. On Feb. 1, one daily Vanguard 
flight will connect Vancouver, Calgary, Regina, Winnipeg, Toronto 
and Montreal, and another daily flight will begin serving Vancouver, 
Edmonton, Saskatoon, Winnipeg, Toronto and Montreal. On Feb. 


tive to fares.’”” However, he said that the 
very short-haul rates could have been 
increased more than they were rather 
than having been eased downward, as 
they were, from the cost curve in the 
high-cost, short-haul area of the chart. 
For example, the cost curve shows 
that cost of operating scheduled service 
between Montreal and Ottawa is $13 
one-way, $26 round trip. This service 
was being offered at $7 one-way, $14 
round trip for first-class passengers. 
The new economy rate is the same as 
the old first-class fare, but the new first- 
class fare is $10 and $20, both fares 
being far short of operating costs. 


Costs are fully covered by the new 
low fares on long-haul routes, however. 
Former tourist fare between Toronto 
and Vancouver was $110 one-way, $220 
round trip against a cost of $76 one- 
way, $152 round trip. New fare is $99 
and $198 respectively. 

Thus, TCA has ensured itself an 
operating profit on long-haul routes but 
will continue to lose on its short-haul 
operations. However, tariff experts 
reasoned that an attempt to match fares 
on short-haul routes with operating 
costs would force too large a portion of 
present business to surface transporta- 
tion. The break-even point has been 


15 a daily flight will be introduced connecting Toronto, Montreal, 
Moncton, Halifax, Stephenville, Gander and Saint John’s, New- 
foundland. On Apr. 1, a daily flight will begin flying between 
Toronto, Montreal, Saint John (New 
Trans-Canada eventually will fly Vanguards from Montreal to Ber- 
muda, Antigua, Barbados and Trinidad 


Brunswick) and Halifax. 
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New York Airways Plans Turbine Service 


By Glenn Garrison 


New York—New York Airways, which 
has been flying the prototype Boeing- 
Vertol 107 in familiarization exercises 
and demonstrations, expects to receive 
its first production model of the twin- 
turbine helicopter next April and to 
begin operation of its fleet in early June. 

These target dates are based upon the 
assumption that the certification pro- 
gram on the 107 will continue at the 
present rate. The first five units of New 
York Airways’ total order of 10 will go 
into service at the same time, replacing 
the present fleet of five Vertol 44Bs. 
The other five of the 25-passenger 107 
helicopters will be delivered as traffic 
indicates, according to New York Air- 
ways President Robert Cummings. The 
present 15-passenger 44Bs will be traded 
in for credit on the new aircraft. 

Cummings told Aviation WEEK that 
expected performance of the 107 offers 
a potentially subsidy-free operation, 
whereas the 44B represents “stagna- 
tion” and no hope of ending subsidy. 
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New York Airways has applied to Civil 
Aeronautics Board for a guaranteed loan 
to cover the first five 107s. 

The carrier’s figures show that each 
44B at 50% load factor and 3 hr. daily 
utilization shows a deficit of $130,000 
annually in direct operating costs, plus 
all indirect costs. On the other hand, 
the 107 under the same conditions 
would pay all its own direct operating 
costs from commercial revenues and 
also contribute about $115,000 toward 
the indirect costs. At 5 hr. daily utiliza- 
tion, which is closer to New York Air- 
ways’ actual operation, the 107 would 
pay its direct costs and $310,000 of in- 
direct costs, Cummings said. A fleet of 
10 units therefore is expected to pro- 
vide a subsidy-free operation. 


Operating Costs 

Direct operating costs per available 
seat mile with the 44B are 31 cents, 
according to the airline’s figures. With 
the 107, this cost is expected to be 
about 12 cents. 

New York Airways pilots have flown 
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NEW YORK Airways prototype Boeing Vertol 107 circles lower Manhattan after dedication of downtown heliport last month. 


from two new heliports opened last 
month. At the New Yor. end, the Port 
of New York Authority opened a fa- 
cility at the foot of Wall St. in Man- 
hattan. In Philadelphia, the city opened 
a heliport at Pier 8 between Walnut 
and Chestnut Streets. 

If approved and inaugurated, this 
service between the first and_ third 
largest U.S. cities would involve a 
scheduled time of 32 min. Cummings 
said hourly service is under considera- 
tion with a fare of about $15. An addi- 
tional three aircraft would be needed 
to provide the service. 

Washington Service 

Another New York Airways applica- 
tion concerns the proposed new Wash- 
ington, D. C., area service (AW Dec. 
19, p. 49). If New York Airways were 
the successful applicant, it might form 
a subsidiary to provide the service, either 
using a common fleet or with different 
aircraft for Washington. 

A novel feature of New York Airways’ 
107s will be an interchangeable baggage 
compartment. This watertight unit 
forms the rear fuselage section of the 
helicopter, can be detached at a stop 
and replaced with a loaded compart- 
ment for the next segment. Advantage, 
of course, is the time saved in loading 
baggage at a stop. One minute saved 
at each stop could boost annual reve- 
nues by 10%, Cummings said. The 
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detachable compartment will involve a 
300-Ib. weight penalty but is expected 
to more than make up the difference in 
time savings. 

The 107 will make possible a 95% 
schedule reliability, compared with 80% 
reliability with the 44B, Cummings 
said. An example of the operating im- 
provement is the Stamford, Conn., stop, 
where the 44B is limited to six passen- 
gers on a 90F day to maintain per- 
formance over obstacles. In VFR condi- 
tions, the 107 will be able to operate 
from Stamford at full 25-passenger pay- 
load on a 9OF day, Cummings said. 
Under IFR conditions, the load would 
be 21 passengers at that temperature 

In addition to the improvements two 
turbine engines will offer over a single 
piston engine, the tandem-rotor con- 
figuration of the 107 is strongly favored 
by New York Airways, according to 
Cummings. He said the airline has eval- 
uated both single- and tandem-rotor 
systems in its operation. Cruise speeds 
up to the present have not pushed the 
aerodynamic limits of the rotor blade, 
but even so, blade stalls have sometimes 
been encountered at high weights and 
high temperatures. With the tandem 
system, Cummings said, it is still pos- 
sible to get the blade stall but there is 
no loss of control. Also with the tan- 
dem rotors, there is protection against 
a possible stalling under power condi- 
tion at low speed while descending 


These factors bear heavily on the 
vertical takeoff possibilities, Cummings 
said, and rtical takeoff will be an 
cperatior | economic necessity for 
some ¢ ty center services. 

New \irways expects the pas- 
sengel 1960 to be 150,000. 
Five 107s at 5 hr. daily utilization will 
quadruj iile production, Cum- 
mings 


Passenger Total Tops 
100 Million in 1960 


Montreal—Scheduled airlines of the 
world « the hundred million 
mark in rs carried last year with 
a total nillion for 1960, a 10% 
increase 59’s total, according to 
an Int | Civil Aviation Organi- 
zation 1 

Refl the large-scale introduction 
of jet ft, the number of hours 
flown f two years remained con- 
stant f 8.9 million hours for 
1959 a r 1960. Passenger miles 
flown totaled 69 million, an 
increas 14%. Average number of 
passen tried per aircraft, accord- 
ing to ICAO report, was 35 in 
1960, from 32 in 1959. Average 
sengers’ trips was 640 mi., 

mi. Cargo ton miles to- 


10,000, up from 1,315,- 


length 
up fr 
taled 

000.0¢ 
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Scott 
Oxygen 
CONSOLE 


Compact. Light Weight. 


Safe. Lowest priced fixed 
oxygen system available. 
Simple to use — just set at cruising 
altitude and plug in as many masks as 
needed. Each outlet is an ON- 
OFF valve. Supplies oxygen 
World's simplest fixed oxygen ar One > See peneee, 
installation. 


corr 


Oxygen Regulator. 
Wet. only 21 oz. 


A complete oxygen installation for five people furnished in kit form, for all 
aircraft. Includes Oxyge::s Regulator, Manifold, Oxygen Cylinder, Mask Assemblies, 
all fittings and necessary tubing. A convenient and efficient installation for single 
and light twin Aircraft. 





FOR SAFETY - FOR SERVICE 


275 ERIE STREET °* LANCASTER, N.Y. 


Export: Southern Oxygen Co., 3 West 57th Street, New York, N.Y. 
West Coast Office: Fulton-Ventura Building, 13273 Ventura Blvd. 
Studio City, California 
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¢ ABOVE TEN THOUSAND 


ees AVIOX 


seer 


Complete oxygen breathing equipment for four in 
a smart, leather luggage case. Portable — F.A.A. 
weight and balance data is not required. Variable 
regulator provides maximum oxygen efficiency. 
Unquestionably the world's finest portable. 


Your comfort is ‘in 
the bag’ when you 
fly with a beautiful 
Aviox. 


Cylinder can easily 
be replaced for 
refilling or replace- 
ment. 


Scott 
“EXECUTIVE” 


A complete oxygen system — ultra 
compact ... self-contained . . . no 
installation. The Scott EXECUTIVE 
has all the basic parts to provide 
supplementary oxygen for one or 
two persons to 20,000 feet. Carrying 
handle attached to cylinder by metal 
straps. Cylinder valve, manifold, 
oxygen regulator and gauge com- 
bined compactly in one unit. Simple 
to use—just turn knob, plug in 
masks and breathe! The low price 
of this complete unit will please you. 














Examiner Favors United-Capital Merger 


Washington—Proposed merger be- 
tween United Air Lines and Capital 
Airlines moved a step closer to final 
Civil Aeronautics Board action when 
Examiner Thomas L. Wrenn recom- 
mended blanket approval of the carriers 
plan. 

Wrenn’s report came in time to 
permit the Board to make its decision 
close to the Feb. 1 deadline urged by 
United and by Vickers-Armstrongs, 
Ltd., which is threatening to foreclose 
on Capital. It is unlikely that a full 
written opinion can be prepared by 
early February, but a press release could 
be issued announcing the decision. 

On the premise that approval of the 
merger pact would avert a layoff of 
7,600 Capital employes while ensuring 
improved service over the carrier's 
routes, Wrenn said the “balancing of 
pros and cons” in the case “leaves no 
doubt that approval of the merger will 
better serve the public interest.” 

CAB promised expedited handling of 
the merger case, and Wrenn carried it 
from the pre-hearing conference stage 
to his recommended decision in 15 
weeks. Studying the examiner’s report 
last week, Board members said they 
would make every effort to take action 
by Vickers’ Feb. 1 deadline, after which 
the British company has threatened to 
go ahead with foreclosure action to 
collect the $34 million Capital owes on 
its Vickers Viscount fleet. But one 
Board member conceded that “this is a 
terribly close run.” 

Exceptions to the examiner’s decision 
and briefs to the Board will be filed by 
Jan. 20, after which the CAB will have 
to study the evidence, hear oral argu- 
ments and reach a decision. It is un- 
likely that Vickers would refuse a slight 
extension of its deadline in view of the 
expedited action thus far and the strong 
recommendations for approval, which 
Vickers favors, made by the examiner. 
An announcement of the Board’s deci- 
sion undoubtedly will precede its formal 
opinion because of the time required to 
write the opinion. 

Meanwhile, United has extended 
until Jan. 28 the deadline for exchang- 
ing shares of its common stock for 
Capital’s subordinated debentures at 
the rate of 20.6 shares for each $1,000 
valuation of debentures. Part of the 
agreement provides that United may 
abandon the merger if at least 85% 
of the debentures are not exchanged 
for stock. Last week, a total of 31% 
had been deposited with the First 
National City Trust Co. of New York 
for exchange. 

Examiner Wrenn’s decision was 
literally a blanket adoption of all points 
of the merger agreement already ap- 
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proved by the stockholders of both 
airlines and a detailed rejection of all 
objections raised by intervening airlines. 

In his 115-page initial decision, 
Wrenn said: “The hard fact which can- 
not be ignored is that without approval 
of the merger it is unlikely that Capital 
will be able to maintain operations of 
any kind but instead will go into bank- 
ruptcy and liquidation, unless in the 
unlikely possibility, the federal govern- 
ment should agree to finance the oper- 
ation through a reorganization by sub- 
sidy and guarantee of loans or an 
outright financing of the acquisition of 
new equipment.” 


Labor Protective Clauses 


Attached to the initial decision were 
nine pages of labor protective clauses 
which have customarily been applied 
in past CAB merger approvals. Pro- 
visions are required for the fair in- 
tegration of seniority lists, a guarantee 
of equal work duties and salaries for 
those retained in the merged company 
and a sliding scale of dismissal allow- 
ances for employes dismissed as a direct 
result of the merger. 

Payments under this allowance would 
be made on the basis of 60% of the 
employe’s average salary for the past 
12 months and would be paid for a 
period of six months for those with a 
year of service or less. Allowances range 
up to five years pay for those with 15 
or more years of service. 

Arguments by Northwest and Delta 
that approval of the merger would 
amount to creating a monopoly over 
19 air trafic markets in which Capital 
and United are the sole competitors 
were termed “academic” by Wrenn. 
He pointed out that should Capital be 
forced into bankruptcy, United would 
become the only unrestricted air car- 
rier in those markets and would do so 
without any expense involved. The 
record indicates that the merger will 
provide this market area with “better, 
not poorer” service, he said. 

In further discussion of the monop- 
oly. question, the examiner pointed out 
that during the original writing of the 
Civil Aeronautics Act, Sen. Harry 
Truman noted that, ‘““We want to write 
it so that there will be no monopoly, 
but we do not want to put the air- 
lines in a straightjacket so that if a 
weak line, which was of service to the 
public, was about to blow up, a strong 
one could not take over and keep it 
in operation.” 

The major concern behind the ob- 
jections of both Delta and Eastern is 
not a matter of traffic, but “arises out 
of a fear of too much competition” 
over Capital’s Route 51, particularly the 


segments including New York-Atlanta- 
New Or ind Atlanta-Florida, 
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examiner tked “there is nothing 
which that it is sinister for 
American as the 
tic trunkline. He added 
may have to permit 
n of airline size in the 
f the financing require- 
ments t age and problems 
which with the introduction 
of sup jet transports in the 
future 
In h 
merge! 
also 
which 
line th 
tional 
their 12 
the say 
the bas 
noted “th 
favor app! 
of detern 
of the pr 
interest.’ 
Whil 
United ( 
vert son 
lines, WV 
hension 
their « 
revenu 
diversi 


largest 
that th 
greater ex 


future 


consideration of the 
tion, Wrenn said he 
the significant saving 
crue to the merged air- 
msolidation of opera- 
linistrative expenses at 
non stations. Estimating 
t $4.8 million a year on 
1959 costs, the examiner 
ire public benefits which 
n the balancing process 
ig the probable net effect 
d merger upon the public 


nizing that a combined 


route system might di- 
from the objecting air- 
questioned the “appre- 
the carriers and termed 
s of probable traffic and 
‘exaggerated.”” He said 
ld primarily be a matter of 
the m pany regaining traffic 
lost bv ( tal. because of its serious 
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Four movable jet nozzles direct the thrust ... backwards for forward flight or in any 
downwards for lift... intermediate direction. 
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BRISTOL SIDDELEY 


Conventional installation. Operational simplicity. In- 


The new Bristol Siddeley BS 53 high-ratio turbofan 
represents a major engineering breakthrough in the field 
of aircraft propulsion. Because the BS 53 can be fitted 
with movable nozzles evenly disposed around the centre 
of gravity which give directional control to its total thrust, 
this remarkably versatile engine provides the airframe de- 
signer with a single power source for all conditions of flight. 

VTOL, STOL and normal take-off capability in the same 
aircraft. Suitable for subsonic or supersonic applications. 

High cold-flow ratio gives high thrust for low weight, low 
fuel consumption and low noise level. 


I io 


dependent of all fixed ground installations. 

Problems of ground erosion, recirculation and ingestion 
of debris reduced to a minimum. 
The Bristol Siddeley BS 5 

for, and is now undergoing 

P 1127 VTOL light strike fig s supported by the 

Mutual Weapons Developmé gramme for NATO. 
For further information | ite to: Bristol Aero- 

Industries Limited, 200 Int Aviation Building, 

Montreal 3, Canada. Tel: 471, 


idy been selected 


ils in the Hawker 


BRISTOL SIDDELEY ENGINES LIMITED 














AIRLINE OBSERVER 


> Pilot-flight engineer feud may reach its climax this year over the 
issue of training and duty requirements for third pilots on turbojet trans- 
ports. Flight Engineers International Assn. expects to complete negotiations 
with American, Eastern, Trans World, Pan American, National and Western 
on wage issues, but fears many of the carriers may sign new Air Line Pilots 
Assn. contracts providing flight engineer training for the third pilot before 
any final FEIA contracts are signed. Engineers’ spokesmen point out that 
this could threaten their members’ job security, and they indicate the union 
will strike any airline signing such an agreement. 


> Civil Aeronautics Board is reconsidering its recent route awards to Central 
Airlines and will investigate charges by Ozark Airlines that Central may have 
influenced the vote of Vice Chairman Chan Gurney in the Kansas-Oklahoma 
Local Service Case. Most of the reopened case will consider the award of a 
St. Louis-Tulsa route to Central, which, Ozark contends, it is better equipped 
to serve and which the airline claims may have been awarded to Central as 
an indirect result of hospitality tendered Gurney. Earlier the CAB refused 
to accept Gumey’s voluntary disqualification from the case, but the vice 
chairman has demanded that it be accepted to avoid any possible criticism 
of the Board. 


> Use of television cameras as an aid to precision approach control is being 
urged by General Precision, Inc., for low-visibility approaches. Camera 
would be mounted on a retractab!« 100 ft. pole, aimed directly down the 
glide path at the runway to broadcast remotely a pilot’s-eye view of approach 
conditions. The picture would show the controller actual approach and run- 
way conditions. The company says this information is needed to pinpoint 
landing minimums for approaching aircraft. 


> Federal Aviation Agency will accelerate its airport data program this year 
through the use of 18 facility records engineers at selected field locations. 
Twice a year the engineers will submit detailed reports on such items as 
location of the airport, runway length and construction, runway lighting and 
landing aids. Information is needed in the preparation of aeronautical 
charts, publication of FAA’s airman’s guide and for FAA airport planning 


purposes. 


> Tan Son Nhut Airport in Saigon, Viet Nam, will be expanded to include 
a heavy duty jet runway this year under a loan granted by the International 
Cooperation Administration. E. V. Lane Corp. has a construction contract 
under which the agency will provide approximately 80% of the runway’s 
total $4.1 million cost, with the balance financed by the government of 
Viet Nam. 


> Pan American World Airways has established an international marketing 
advisory service for air cargo shippers at more than 100 trading centers 
abroad. Scope of the free service includes 26 cities in the U.S. and Canada, 
along with 114 cities located on the airlines’ foreign system. Global distri- 
bution of information covers the latest business advice in addition to airline 
routings, tariffs, insurance, cargo containers and other subjects of interest 


to shippers. 


> Federal government has issued an order forbidding all employes from list- 
ing the cost of flight insurance on their expense accounts. Noting a sharp 
increase in the volume of requests to list this item as a reimbursable expense, 
the General Accounting Office has issued a directive rejecting them on 
the ground that flight insurance is a personal expense which should not be 
included in the cost of official travel. 


> Eastern Air Lines is now accepting young widows and divorcees without 
children for stewardess training. Carrier expects to canvas 115 cities in the 
U. S., Canada, Mexico and Puerto Rico during the next six weeks, in a drive 
to recruit 118 female flight attendants. 








SHORTLINES 





> Aerovias Sud Americana has asked the 
Civil Aeronautics Board for permission 
to operate transatlantic passenger char- 
ter flights to and from the U.S. The 
all-cargo carrier presently is certificated 
to operate between the U.S. and points 
in Central and South America and the 
Caribbean area. 


> Capital Airlines has been authorized 
by the Civil Aeronautics Board to sus- 
pend service temporarily at Erie, Pa., 
and Wheeling, Morgantown and Clarks- 
burg, W. Va. The Board said Lake 
Central Airlines’ intention to serve the 
four cities was sufficient reason for the 
suspension order. The action arose 
from the Board’s decision in the Great 
Lakes Local Service Investigation. 


> Eastern Air Lines’ petition to investi- 
gate Capital Airlines’ reduced air-bus 
fares between Pittsburgh and Miami 
has been denied by the Civil Aeronau- 
tics Board. The Board said the low fares 
are new and untried, and they are in 
line with the Board’s policy of encour- 
aging promotional fares. 


> Flying Tiger Line has received Civil 
Aeronautics Board permission to oper- 
ate Military Air Transport Service con- 
tracts during January and February, 
which would bring the all-cargo carrier 
approximately $1,882,200 in total reve- 
nues. Services to be operated are: 34 
round trips between Travis AFB, Calif., 
and Tachikawa Air Base, Japan; eight 
one-way trips from Travis AFB to 
Tachikawa Air Base; five one-way trips 
from Travis AFB to Kadena Air Base, 
Okinawa; five one-way trips from Travis 
AFB to Hickam AFB, Hawaii, and five 
one-way trips from Travis AFB to Clark 
Air Base, the Philippines. 


> Northeast Airlines is scheduled to be- 
gin daily Montreal-Boston-Miami Con- 
vair 880 turbojet service tomorrow, a 
routing the carrier says is faster than 
flights directed through New York. On 
Jan. 15, Northeast is scheduling daily 
Boston-New York-Miami 880 flights 
until Jan. 31, when jet schedules will 
again be revised. 


> United States Overseas Airlines, a 
supplemental air carrier, has received 
permission from the Civil Aeronautics 
Board to operate Military Air Transport 
Service flights worth $492,972 during 
January and February. The airline will 
fly 14 round-trip flights between Travis 
AFB, Calif., and Agana NAS, Guam, 
three one-way flights from Travis AFB 
to Agana NAS and one one-way flight 
from Hickam AFB, Hawaii, to Travis. 
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yradients in modules and across multiple 


In a space vacuum, 13 thermocouple probes monitor temperatures and 5 
te skin, and a water-cooled heat sink. 


thermal interfaces between dissipative components, mounting plates 


WAY OUT...AND COOL... are the electronic moduic ped by 


Bendix Systems Division for satellite-borne communications systems. Through 


the use of beryllia, which is unique as an electrical insulator and thermal 
conductor, Bendix engineers have devised the most efficient configurations 
for transferring heat to the space environment. Such developments result from 
the team efforts of specialists in communications, microwaves, heat transfer, 


packaging, and advanced anti-jam techniques. Positions on this team are open 


to better scientists and engineers. 


BENDIX SYSTEMS DIVISION 


ANN ARBOR, MICHIGAN 

















Special Report: 


NX-2 Design 


This is the fourth of a series of articles on 
the various applications of nuclear power to 
aircraft and space vehicles 





W . shington—Acrodynamic configura- 
tion of the Convair NX-2 testbed, the 
first U. S. aircraft planned to fiv under 
nuclear power, illustrates the approaches 
designers must take to cope with haz- 
ards of nuclear engines and still keep 
radiation shield weight to a minimum. 

Minimum shield weight was the pri- 
mary consideration in laving out the 
NX-2, and this probably will be the 
priority design goal for all future nu- 
clear-powered aircraft. Airframe design- 
ers can use engine location, structural 
layout and other features to keep the 
special problems of nuclear flight to a 
minimum in developing this new type 
of aircraft. 

Some of the problems faced by NX-2 
designers, and their solutions: 

ps Eee e Engines were placed in the fuselage 
EXPERIMENTAL nuclear-powered-aircraft now scheduled to fly in 1965 is the Convair NX-2.  -ather than in pods under the wing to 
Entire aft end is devoted to the nuclear engine installations in two configurations, one for reduce the side radiation on the nose. 
each engine type now being developed. Configuration abov € carries four P&W indirect cycle This significantly lowered the weight 
nuclear engines which are modified J58 turbojets. The subsonic configuration below is to of the crew compartment shield and re- 
be powered by three GE X-211 direct cycle nuclear turbojets which will provide the necessary duced the length of the fuselage. The 
power for all flight conditions except takeoff. For this, and to provide a power margin fuselage position also allowed major 
oe —— — during takeoff, two chemical fueled turbojets, P& W J75s, will stroctural components. to shadow-shich! 
ae eee ee re ee the rear of the crew compartment. 
e Canard configuration was chosen be- 
cause it kept the crew compartment and 
the reactors a maximum distance apart. 
Canard arrangement allows the center 
of lift and the center of gravity to be 
placed near the aft end of the fuselage 
by eliminating the conventional em- 
pennage. Almost the complete fuselage 
length is used to separate the crew and 
the reactor 
© Lift/drag ratio was improved by the 
canard configuration because the trim 
lift on the nose-mounted horizontal 
control surface is up, rather than down 
as it is in the conventional arrangement 
with the control surfaces on the aft end 
of the fuselage behind the center of 
gravity. Vertical stabilizing surfaces 
placed on the wing tips also improved 
the lift/drag ratio by acting as end 
plates, increasing the wing's effective 
aspect ratio and cutting down its drag 
due to lift. Lift/drag ratio will be of 
major importance on nuclear aircraft, 
especially the first one. 

Power required depends directly on 
aerodynamic efficiency as represented by 
the lift/drag relationship. The reactor 
power and temperature required can be 
lowered as the lift/drag ratio is im- 
proved. For a given reactor power, any 
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Reflects Approaches to Shielding Problems 


improvement in lift/drag ratio will in- 
crease the liveliness of the nuclear air- 
craft. 
® Installation and removal of the entire 
engine-reactor-shield package is facili- 
tated by the canard design of the NX-2. 
Both direct and indirect cycle nuclear 
engine systems can be isolated behind 
the wing and all of the structure in that 
rea can be devoted simply to support- 
ing the engines. Complexity of nucleat 
powerplants and the general difficulty 
of servicing and replacing them prob- 
ably will make such isolated installa- 
tions attractive for operational as well 
1s experimental aircraft. On the Con- 
vair testbed, it also has the advantage 
of allowing two engine systems of dif- 
ferent sizes and weights to be han- 
dled without major modification of the 
basic airframe. 
e Structural heating and high acoustical 
loads will be problems with all nuclear 
engines because of reactor and shield 
heat and the fact that all of the engines 
under discussion wil! move large quan- 
tities of air and will be noisy. Elimina- 
tion of the conventional empennage by 
the canard layout significantly reduces 
the areas effected bv acoustical loads 
and structural heating. 
e Aileron control power required on 
nuclear aircraft is reduced to a major de- 
gree by placing the powerplants in the 
fuselage. The aircraft’s moment of in- 
ertia about the roll axis for this arrange- 
ment is well below that for wing- 
mounted engines, and much smaller 
lateral control surfaces can be used. 

Nuclear aircraft of all types will have 
a major airframe design advantage over 
chemically fueled airplanes because they 
will have no range specification to meet 
and will carry very little if any chemical 
fuel. The only possibility is a small 
chemical fuel load to assist in landing 
and takeoff or to provide a short, high- 
speed dash capability. Elimination of 
the range requirement generally lowers 
the sensitivity of the nuclear aircraft 
to added weight as long as its volume is 
placed inside the aircraft and does not 
increase the aerodynamic drag  coefh- 
cient. 

On chemically fueled aircraft, adding 
a pound of dead weight means adding 
several more pounds of structure power- 
plant and fuel, with fuel the largest 
item. Estimates of the total growth 
in gross weight required to add one 
pound of equipment or payload usually 
run from 10 to 20 Ib. on the chemical 
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It is believed that this figure 
lb. for the 


structural and 


aircraft. 
will be less than 5 
aircraft, where only the 
powerplant weights need to be consid 
ered. 

Absence of chemical fucl on the nu- 
clear aircraft will reduce the large cen- 
ter of gravity travel associated with big, 
widely distributed disposable loads. As 
the center of gravity travel is shortened, 
the range of trim moments is reduced 
and horizontal tail area can be de- 
creased. 

Balancing also is expected to be an 
easier task for the nuclear aircraft 
Transfer of small percentages of the 
total shield weight between the front 
of the reactor and the rear of the crew 
compartment can be a powerful balanc- 
ing tool because of their separation dis- 
tance. Small weight transfers of this 
type will have little effect if any on the 
nuclear dose experienced by members 
of the crew. 

Weight mav become a problem with 
the Convair NX-2, primarily because it 
is the first of its tvpe and it will have 
to accommodate one of two untried en- 
gine svstems—and both of 
them. The direct and indirect cvcl 


nucle il 


possibly 
le en- 
gines will have different weights and 
different thrust-to-weight ratios, so the 
NX-2 airframe cannot be an optimum 
size and weight for both of them. 

Since neither of the nuclear engine 
development programs has entered the 
test phase on a complete flight weight 
system, the NX-2 design has had to al- 
low for a substantial variation in final 
powerplant weight. The airframe gross 
weight selected was a compromise 
weight which could be handled by four 
Pratt & Whitney indirect cycle engines 
or three General Electric direct evcle 
engines plus two J75 booster turbojets 
delivering a total of about 30,000-lb. 
thrust at takeoff. 


Tested Disadvantages 


Disadvantages which must be ac- 
cepted with the test aircraft layout, but 
which are heavily outweighed bv its ad- 
vantages, include: 

e Center of gravity area tends to be 
crowded when the great bulk of the 
nuclear engine is placed in the fuselage 
The disposable load, the reactor, engines 
and landing gear and other heavy equip 
ment must all be located near the cen- 
ter of gravitv. Placing cither the en- 
gines or the disposable load in pods 
relieves this situation. It is not as great 


testbed aircraft: as it 
in attack vehicle with a 
load. 
to dutch roll, because di- 
lity is low compared with 
Effective tail length for 
faces on the wing tips is 
| with what it would be if 
| a conventional empen- 
rt tail length reduces the 
nt available when the 
n flight. It is possible to 
this by using very large 
verti or automatic stabiliza- 
tion 
@ Increase structural weight because 
the en nd reactor svstem are con- 
centrat the fuselage near the cen- 
ter of Wing structural weight 
| by properly distributing 
weight along the span. 
llv fueled aircraft, large 
fuel and the engines can 
pose. During flight, the 
nding load at the wing root 
use the lift force is re- 
lead weight in the wings. 


Engine-Airframe Matching 


m of matching a nuclear 
iirframe is much more in- 

is for a chemically fueled 
is true even if the radia- 
) the aircraft structure and 
ignored and the shielding 
lered only from the weight 


f a chemical turbojet is ini- 
ecting the compressor pres- 
[his pressure ratio is deter- 
the efhciency which can be 
n all of the engine’s com- 
iding the air inlet duct, by 
nlet temperature and the 
ltitude. The compressor pres- 
ll vary somewhat, depending 
fuel consumption or maxi- 
t is considered most impor- 
hing the engine to the air- 
narily a matter of making 
he aircraft’s inlet duct will 
required mass flow of air at 
ram pressure under all 
tions. 
ral rule, at supersonic speeds 
im pressure in the inlet duct 
best engine efficiency is 
ien the compressor ratio is 
the total pressure rise stavs 
stimum value. Conversely, at 
pecds_ the ratio 
high to compensate for the 
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low ram pressure rise in the inlet to keep 
the engine running well. 

The best chemical engine and air- 
frame combinations have been achieved 
when the aircraft and engines were de- 
signed specifically for each other and 
matched properly in the early design 
stages. It has been possible, however, 


to design engines for general use and 


through proper inlet design adapt them 
effectively to several different airframes 
for use at both subsonic and supersonic 
speeds. 

The task of combining a nuclear en- 
gine and airframe is much more difficult 
because there are more variables which 
affect the final solution. Ideal compres- 
sor pressure ratio is affected not only 
by component efficiencies, optimum al- 
titude and turbine inlet temperature, 
but it is also directly influenced by 
changes in shield weight, maximum re- 
actor wall temperature, and the free- 
flow area ratio of the heat source that 
corresponds to the combustion chamber 
- on chemical engines. 

In general, the performance of a nu- 
clear turbojet engine is highly sensitive 
to its weight and the efficiencies of its 
separate components. Apparently this 
will not be of major importance on the 
NX-2 testbed. This aircraft is described 
by defense as having a high payload, 
and this payload can be exchanged for 
improved performance if the current 
engine developments are not as success- 
ful as predicted. 

On tactical aircraft, such a margin 
will not be available and these engine 
design factors will be critical. Briefly 
the importance of these factors and the 
part each can play in improving the 
nuclear engine and aircraft performance 
are: 
¢ Reactor wall temperature. This is the 
most direct key to giving the nuclear 
engine better performance. As soon as 
reactor materials are developed which 
can operate over long periods at 2,300F 
or better, there will be few valid argu- 
ments against nuclear powerplants. This 
reactor wall temperature will provide a 
turbine inlet temperature of 1,850F 
or better, which is about the operating 
temperature: of chemically fueled turbo- 
jets, and it will significantly improve 
the thrust-to-weight ratio of the nuclear 
engine. Speed, altitude performance 
and load-carrying ability of the nuclear 
aircraft would be materially improved 
by this increase in engine operating 
temperature. The minimum size of an 
eficient nuclear aircraft also could be 
reduced 25% or more. 

The increase in reactor temperature 
necessary to bring about the clear su- 
periority of nuclear powered aircraft is 
about 300F—today’s test reactors are 
good to around 2,000F. A large num- 
ber of basic and applied research groups 
in the U.S. are working on the problem 
of finding better high temperature ma- 
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terials for reactors. Although good 
progress is reported, most experts feel 
that a major improvement is at least 
several years away. Improvements in 
aerodynamics and turbine engine tech- 
nology probably will make the super- 
sonic, high altitude nuclear aircraft 
feasible before the improved materials 
are developed. If this occurs, the im- 
proved materials, when available, would 
further increase the desirability of nu- 
clear-powered strategic attack systems. 
e Free-flow area ratio of the heat source. 
In the direct cycle arrangement, when 
the engine air flows directly through 
the cylindrical reactor, the free-flow 
area ratio involves the forward face of 
the reactor. It is the ratio of the area 
of the air passages in the forward face 
of the reactor to the total area of the 
forward face. Engine thrust and alti- 
tude performance are increased as the 
free-flow area ratio is increased and the 
reactor is opened up to let more air 
through. 


Free-Flow Area 

The free-flow area ratio is a very im- 
portant design factor for the reactor as 
well as a key factor in the engine de- 
sign. Reactor design becomes more dif- 
ficult and the amount of fissionable fuel 
required increases as the air passages 
are enlarged and the free-flow area ratio 
increased. So for the direct cycle en- 
gine, the reactor and engine design 
objectives conflict and a compromise 
must be made. Usually the compromise 
must be in favor of the reactor, with 
the engine altitude performance re- 
stricted. 

On indirect cycle engines, the free- 
flow area ratio pertains to the radiator or 
heat exchanger, which is the heat source 
in the turbojet. This heat source can 
be designed to achieve the most efficient 
heat transfer performance without the 
complication of considering reactor de- 
sign at the same time. As a result, the 
indirect cycle engine is more flexible as 
far as free-flow area ratio is concerned, 
and it probably will be a better high al- 
titude engine. 

e Shield weight. Shield weight is a 
function of reactor diameter and reactor 
power, and it has a great effect on the 
minimum size of the nuclear-powered 
aircraft. For the direct cycle engine, 
there is an optimum reactor diameter 
for a given reactor power, free-flow area 
ratio and shield weight which will give 
the engine a maximum thrust-to-weight 
ratio. Generally speaking, this thrust- 
to-weight ratio is tied closely to the 
design altitude, which is the maximum 
altitude if the aircraft weight is kept 
constant. If it is necessary to raise the 
design altitude and it is impossible for 
nuclear reasons to increase the free-flow 
area ratio, then the reactor diameter 
and shield weight must be increased. 
The minimum aircraft weight for a 





given payload capability then increases 
rapidly. 

Aircraft using indirect cycle engines 
will not be nearly as sensitive to shield 
weight. The indirect cycle reactor is 
much smaller and shield weight does 
not increase rapidly if reactor power is 
increased to operate a larger engine radi- 
ator for greater thrust or better altitude 
performance. 
¢ Component efficiencies. Nuclear en- 
gines of both the indirect and direct 
cycle designs will be more sensitive to 
the efficiencies of their turbines, com- 
pressor sections and other components 
than chemically-fueled engines. This is 
because they will have to operate at 
higher compressor pressure ratios— 
probably about 20-1, compared with 
about 12-1 for J79 class turbojets. High 
compression ratio is needed on each 
type of nuclear engine to overcome the 
pressure loss of two units which are not 
needed on the chemically fueled turbo- 
jet. On the direct cycle engine, these 
high drag units are the reactor and the 
shields placed in front of and behind the 
reactor. These shields prevent radiation 
from streaming directly out of the core, 
and the air ducts leading into and out 
of the engine must bend around them. 
On the indirect cycle engine, the radi- 
ator which heats the engine .air has a 
high drag and there is a large pressure 
loss in bleeding off compressor air to 
operate the pumps in the liquid metal 
heat transfer system. 

e Altitude. The altitude specification 
has a greater effect on the design of an 
aircraft using direct cycle engines than 
one using indirect cycle powerplants, 
because the direct cycle reactor must be 
a nuclear heat source and a radiator 
simultaneously. Altitude performance 
on both types of nuclear engine is very 
sensitive to compressor design. Large 
chord compressor blades and high com- 
pression ratios will increase the opera- 
tional altitude of both of these engines 
just as they will on chemical turbojets, 
although the indirect cycle engine and 
chemical turbojets can derive the most 
benefit. 

¢ Turbine inlet temperatures. It would 
be possible with currently planned di- 
rect cycle nuclear engines to make the 
turbine inlet temperature equal to or 
higher than the temperature for chemi- 
cally fueled turbojets. This is possible 
because the reactor wall temperatures 
are higher than the turbine inlet tem- 
peratures on the chemical engines. It 
is not practical, however, because the 
reactors would have to be lengthened 
considerably to give the engine air more 
time to be heated. Pressure losses 
would rise rapidly with the increased 
length so that engine thrust would be 
drastically reduced. 

For a given set of reactor air inlet 
conditions and reactor wall tempera 
ture, there is a definite length-to-diam- 
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eter ratio for the reactor air passages 
which will produce a maximum engine 
thrust by properly balancing turbine in- 
let temperature with reactor pressure 
losses. This air passage length-to-diam- 
eter ratio is also a major factor in the 
nuclear design of the reactor. 

On the indirect cycle engine, the 
pressure losses in the radiator must also 
be balanced properly against turbine in- 
let temperature to get maximum engine 
thrust. The goal on both types of nu- 
clear engine is to raise turbine inlet 
temperature by increasing the wall tem- 
perature of the heat source or by im- 
proving heat transfer efficiency. 


Materials Research Effort 


Selection of the best construction 
materials, lubricants and fluids for a 
nuclear aircraft’s structure and systems 
has been the objective of a svstematic 
research effort funded by the ANP proj- 
ect since 1950, When aircraft equip- 
ment and structure were first tested in 
strong radiation fields, the results were 
extremely disappointing. Radiation 
from the fission process quickly altered 
the composition of all organic materials 
and radically changed their physical 
properties. Rubber tires became as 
brittle as glass, glass became fogged, 
Inbricants and hydraulic fluids turned 
into a jelly-like mass and clectronic 
equipment ceased to function. Many 
basic materials deteriorated much more 
quickly than they were supposed to 
according to theory. 

One of the most hopeft) signs con- 
cerning the feasibility of a nuclear air- 
craft was the fact that aluminum has a 
low threshold of radiation damage so 
that its strength is not impaired and it 
does not become highly radioactive 
when exposed to strong radiation fluxes. 
It could be considered a good construc- 
tion material that would last the life of 
the nuclear aircraft for most structural 
applications. 


Difficulties Overcome 


Major radiation difficulties with air- 
craft materials and svstems have been 
overcome through the work of a large 
number of industrial firms, universities, 
nonprofit groups and government agen- 
cies. 

It has been considered possible for 
three vears or more to build the systems 
needed for the first nuclear aircraft. 

Current status of the development 
work is shown in the chart (AW Jan. 
2, p. 51). Useful life of the radiation 
sensitive components in nine major air- 
craft systems are shown there. Useful 
life is defined as the operating time 
before any deterioration in physical 
properties or operating efficiency sets in. 
All of the components could be used in 
a test aircraft, and most are approaching 
or have bettered the goal of 1,000 oper- 
ating hours between overhaul. Radia- 
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Nozzle of Tory II-A below is elevated 38 deg. to prevent the radioactive exhaust air from 
contaminating the earth near test bunker too heavily. Project Pluto facilities in 401 Area 
of AEC Nevada Test Site are linked by a railroad along ich an unmanned, battery- 
powered electric locomotive moves the flatcar carrying 17 I-A. Flexible hoses carry 
cooling water to nozzle. Nuclear ramjet reactor core (abe s loaded with 4-in. long 
tubular homogenized beryllium oxide and uranium fuel nts at University of Cali- 
fornia Lawrence Radiation Laboratory. Segmented struct f core reduces the risk of 
damage by thermal shock. Alloy steel tension rods at corners of hexagonal fuel element 
matrices hold core against the 100,000-Ib. pressure of air stream. 
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people 


“Essentially. this corporation will be 
people—pecple of the highest quality. 
The United States Air Force recog- 
nizes that men of great scientific and 
technical competence can perform at 
their best only when they can exercise 
their initiative to the full under lead- 
ership which creates the climate for 
creativity. We expect Aerospace Cor- 
poration to provide that kind of 
environment.” 

SECRETARY OF THE AIR ForCE 


Among those providing their leader- 
ship to this new non-profit public 
service corporation are: Dr. Ivan A. 
Getting, president; Allen F. Donovan, 
senior vice president, technical; Jack 
H. Irving, vice president and general 
manager, systems research and plan- 
ning; Edward J. Barlow, vice president 
and general manager, engineering divi- 
sion; and Dr. Chalmers W. Sherwin, 


A new and vital force 


of 


EROSPACE 


CORPORATION 


are creating a climate conducive 


to significant scientific achievement 


vice president and general manager, 
laboratories division. 


These scientist/administrators are 
now selecting the scientists and engi- 
neers who will achieve the mission of 
Aerospace Corporation: concentrating 
the full resources of modern science 
and technology on rapidly achieving 
those advances in missile/ space systems 
indispensable to the national security. 


The functions of Aerospace Cor- 
poration include responsibility for: 
advanced systems analysis; research 
and experimentation; initial systems 
engineering; and general technical 
supervision of new systems through 
their critical phases, on behalf of the 
United States Air Force. 


Aerospace Corporation is already 
engaged in a wide variety of specific 
systems projects and research pro- 
grams—offering scientists and engi- 


neers the opportunity to exercise their 
full capabilities, on assignments of 
unusual scope, within a stimulating 
environment. 


Immediate opportunities exist for: 
* WEAPONS SYSTEM PROJECT 
DIRECTOR 

¢ SENIOR SCIENTISTS/ SUPERVISORS: 
Propulsion Systems 
Guidance Systems 
Spacecraft Design 
Telecommunications 

¢ SPACE VEHICLE SPECIALISTS: 
Senior Power Systems Engineer 
Sr. Flight Performance Analyst 
Re-entry Aerodynamicist 


Those capable of contributing in these 
and other areas are invited to direct 
their resumes to: 


Mr. James M. Benning, Room 101 
P.O. Box 95081, Los Angeles 45, Calif. 


AEROSPACE CORPORATION 


engaged in accelerating the advancement of space science and technology 





tion environment used to determine 
useful life information is equivalent to 
the average radiation level on a subsonic 
attack aircraft using divided shielding. 


Contract Work Grows 


Volume of contracts for radiation 
effects studies has grown each year, and 
more work in this area is being done 
today than ever before. The services, 
the AEC and industry are all contribut- 
ing to the financial support of this effort. 
The useful life of most of the systems 
in the chart (AW Jan. 2, p. 51) grows 
cach year. 

In 1957, the Air Force established a 
Radiation Effects Information Center 
(REIC) at Battelle Memorial Institute. 
This center is currently receiving infor- 
mation from more than 125 research 
projects. 

Major contributions in the develop- 


ment of systems for the nuclear environ- 


ment have included: 

e Radiation resistant tires, seals and O 
rings by B. F. Goodrich Co. 

. Communication, navigation and iden- 
tification equipment by Bendix Aviation 
Corp. 

e Transistors, ferrroelectric, magnetic 
and silicon devices by Bell Telephone 
Laboratories, Inc. 

¢ Radiation resistant, high temperature 
base fluids that can be used as lubri 
cants, heat transfer agents and in hy- 
draulic and power transmission systems 
have been developed by Shell Develop- 
ment Co., California Research Corp., 
Isso Research and Engineering Co. and 
Midwest Research Institute. Effective 
solid lubricants have also been devel- 
oped by these firms. 

Air Force studies have shown that 
the task of manning nuclear-powered 
aircraft effectively during flights of five 
days will present no major problems 
even though the crew compartment will 
have only about 140 cu. ft. of space per 
man, 

These studies also indicated that 
for flights longer than 120 hr. in nuclear 
aircraft or in space vehicles, the volume 
available for the crcw would be a criti- 
cal factor. 


Simulator Data 


Most important information in the 
\ir Force experiments- came from a 
simulator built by Lockheed’s Georgia 
Division. This simulator had a total 
internal volume of 710 cu. ft. with 
work areas for five men and an off-duty 
area for resting. ‘The five crew  sta- 
tions: pilot, copilot, bombardier-navi- 
gator, flight engineer and defense 
director. 

Each of these stations had a com 
plex set of gages and controls so rep- 
resentative problems could be fed con- 
tinuously to the crewmen manning 
them. In this wav, the performance and 
vigilance of the crew could be 
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NEW..... LT gat SENSING INERTIA 


... provides high performance | 
... Feliable acceleration switching! 


Pacific’s new inertia switch is readily adaptable to meet a variety of 
“G”’ sensing uses from missiles to freight cars. It permits a wide 
variation in performance and range with only a minimum of engineering 
and development to meet specific requirements. A unique switching 
action provides positive ‘‘make or break’’ action of the electrical con- 


tacts at the ‘‘G’’ setting regardless of environmental conditions. 


For information on Pacific inertia switch designed to your own require- 
ments... or on a standard unit, WRITE TODAY. The engineering skill 


and creative ability of Pacific Scientific are at your service. 


Write for current e 

PACIFIC SCIENTIFIC COMPANY 
P.O. Box 22019 « Los Angeles * California 
San Francisco « Seattle * San Diego « Portland * Denver «¢ Arlington, Texas 
Representatives: Eastern U.S.: Airsupply-Aero Engineering Co. 
Canada: Garrett Mfg 
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talent to come to Lockheed Missiles and Space Division. 
Here they find inventive and creative freedom. Here 


We invite you to join their proud company. 
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TYPICAL BENDIX’ SPECIAL-PURPOSE CABLES 
THAT SOLVE CRITICAL ENVIRONMENTAL PROBLEMS 


Heavy Duty—Ground Support Cable Bendix cables—products of over a quarter- 
Benseal® Missile Control Cable ‘ ¢ 

Fabric Braided— Aircraft and Missile century of design and manufacturing experience 
Metal Braid—Aircraft Nacelle Cable —are proving their complete reliability in a 


High Temperature—Raciation Resist- 


an Cate SRS countless variety of applications involving critical 
igh Temperature—Lightweight— s fiat 

Missile Cable environmental conditions. 
“Wet Wing” Aircraft Fuel Cell Cable 
Rewirable—Jet Engine Control Cable BENDIX CABLES © BENDIX CONNECTORS 


High Temperature — 1500° F.—Ther- : 
mocouple Cable Designed together to work best together 
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Blackburn NA.39 Prepared for Catapulting 


British Blackburn NA.39 Buccaneer assumes unusual attitude on catapult of H.M.S. Ark 
Royal during recent landing trials. Low-level attack aircraft rests on its main gear and tail 
snubber with nose gear several feet off deck as tension is taken up on catapult bridle. 


measured during the complete test. 

It is expected that only three of the 
crew stations, pilot, flight engineer and 
navigator, will have to be manned 
during the entire flight. The remaining 
two will be manned only 10% of the 
time, 5% of which is estimated to be 
in combat and the other 5% for take- 
off, landing and emergencies. About 
90% of the nuclear flight time will be 
constant-power cruise. 

Crew members will be trained to 
fill all of the flight assignments so the 
work load can be equalized during 
cruise. 


Simulated Flights 


Three simulated nuclear 
flights of five davs have been conducted 
with this equipment. One crew was 
considered to be highly motivated, 
highly familiar with the ANP project 
and highly desirous of seeing it suc- 
cessful. One crew consisted of men 
with long flight experience and highly 
competent at the time of the test, but 
with little knowledge of the ANP 
program and without a great deal of 
concern about its future. ‘The last 
crew was selected at random from Air 
Force flying personnel without regard 
for their background or current flight 
proficiency. ‘To generate a solid an- 
tagonism against the test, this crew was 
notified late one Fridav afternoon that 
they had to cancel their plans for the 
next week and enter the simulator 
immediately 

All of the crews making the simu- 


aircraft 
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lated nuclear flights showed themselves 
competent to handle their mechanical 
duties during the entire flight and to 
remain alert and vigilant during the 
long off-duty periods of potential | 
dom. 

The first two crews made _ higher 
scores on the various mechanical tests 
they were given during their duty 
periods. 


OTC- 


Four-Man Crew 


Current plans call for a crew of four 
in the Convair NX-2 during long range 
! 


nuclear-powered flights. For the first 
nuclear flights of comparatively short 
duration, a two-man crew will be used 
and test instrumentation will fill the 
rest of the crew compartment 

Escape system on the NX-2 will 
use an upward ejection seat. A_ sec- 
tion of the crew shield will be blown 
out above each man automatically once 
the ejection sequence is initiated. Onl 
other unique feature of the nuclear 
aircraft escape svstem probably will be 
an automatic provision to scram the 
reactor and stop its power production 
before anv of the crew can be ejected. 
It only takes a few milliseconds to ac- 
complish this and stop the main 
radiation. An unshielded crewman will 
be safe during a brief ejection seat 
ride back over the aircraft if only the 
residual radiation from the structure 
is present. 

Escape from a 
aircraft will have to be in 
similar to the B-70 escape pods 
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CABLE HARNESS ANALYZER 


© simultaneously tests for continuity 
leakage and hi-pot 
checks complex branch circuitry 
rapid, low cost programming 


ease of operation 


Ease programming, fail safe cir- 
cuits, le range of programming, 
latest state of art design, reliability, 
rapid automatic go/no-go tests and 
low cost are features of the CTI 
Model 165 Cable Harness Analyzer. 
A wide combination of test para- 
meters mtinuity current, hi-pot 
voltage, continuity resistance, leak- 
age resistance and time on conduct- 
or, may be independently pro- 
gram The Cable Tester auto- 
matica hecks up to 10,000 simple 
circuits in increments of 200, or an 
equivalent combination of main and 
branch circuits. Connections provide 
control of external relays in the cir- 
cuit under test. CTI has pioneered 
the field of automatic testing, and 
has applied its experience to devel- 
oping the CTI Cable Tester, Model 
165, into the most versatile and 
econon wire harness analyzer 
available 
Write for full information 
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New Broadband Klystrons 


140 MEGACYCLES -(idb) BANDWIDTH AT L-BAND 
10 MEGAWATTS - PEAK POWER OUTPUT 


New additions to the Litton Industries 

Broadband Klystron family extend broad- 

band performance to even higher power 

levels as shown in the typical performance 
curves to the right. These tubes, like all those pro- 
duced by Litton Industries, are conservatively 
designed and rated; and rigorously processed to 
provide many thousands of hours of reliable opera- 
tion. Using Litton developed broadbanding tech- 
niques, it is now possible to achieve wide bandwith, Ss0| | | 
high peak and average rf power output and linear —— 
phase shift versus frequency characteristics simul- 
taneously. This latter feature enables the radar 
equipment designer to utilize pulse compression 
techniques to attain improved system performance. 


Litton Klystrons providing these outstanding a ie |S aks 
performance characteristics can be supplied in a a en 
both the L and S-bands at peak rf power levels il 
ranging from 2 to 20 megawatts. Typical of the 
performance obtained with Litton Klystrons is that 
of the L-3035, a 2.2 megawatt L-band Klystron, 
whose average operating life in field service is TYPICAL POWER OUTPUT CHARACTERISTIC | 
approaching 3,000 hours. Some of these tubes | 
are continuing to provide excellent service after 
having operated for more than 17,000 hours. 

Should you require high power broadband ampli- 
fier tubes to satisfy your system requirements, = 
please write to us at Litton Industries, Electron SS 
Tube Division, 960 Industrial Road, San Carlos, a | 
California. Our telephone number is LY tell 1-8411. 
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FOUGA MAGISTER is only jet of three primary trainers used by the W 
gress from the Fouga to the Lockheed T-33 basic trainer or, within the near future, directly to the Fiat G 


est German air force in its rapid pilot buildup. 


Oe: 4 


Pilots will pro- 
/1 close-support fighter. 


Luftwaffe Stresses Jet Pilot Training 


By Cecil Brownlow 


Furstenfeldbruck—German air force 
training command, in its drive to meet 
the demands of the growing West Ger- 
man air force for added pilot strength, 
is transitioning students from three pri 
mary aircraft with widelv-ranging per 
formance onto the 600-mph Lock- 
heed T-33 basic jet trainer. 

Chev are: 

e Fouga Magister, which the Germans 
originally had ordered as a T-33 re- 
placement, with a maximum speed of 
435 mph. 

e Piaggio P. 149, with a 
speed of 192 mph. 

e North American T-6, inherited from 
the U. S. Air Force and with a history 
preceding World War II, with a maxi- 
mum speed of approximately 205 mph 

Students from all three groups arc 
arriving at the T-33 base here, which 
also headquarters the Kommando der 
Schulen (Training Command), with 
the same number of flving hours on 
their respective primary trainers—110. 
And, although for manv the change is 
1 marked one, most students make it 
successfully through the 80-hr. flying 
svllabus at Furstenfeldbruck and move 
on to operational training units and, 
from there, into actual squadron serv- 
ice. 

As usual with most air forces, how- 
ever, the large majority of marginal 
students have been found and weeded 
out long before reaching the basic train 
ing stage. 

Over-all Training Command wash- 
out rate from basic training through 


maximum 
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operational training averages about 60% 
as compared with Furstenfeldbruck’s 
16%. 

Of the three primary aircraft now in 
use, I-33 instructors here general: 
prefer the T-6 for reasons that add up 
to a possibly unwanted tribute to the 
handling characteristics of the Fouga 
Magister. The Magister, they say, is 
“too easy” to flv and gives the student 
1 “false sense” of jet experience (AW 
De. 5, p. 72 Among the primary 
difficulties experienced by Magister 
students transitioning onto the T-33, 
iccording to the instructors, are night 
ind formation flying where the secem- 
ingly small reaction times between th 
two aircraft are significant. T-6 pilots, 
more impressed by the fact they are 
flving a jet for the first time, generally 
ire well aware that thev must master 
vastly different reaction times, and per- 
form accordingh 


P.149 Trainer 


The P.149, built in Germany under 
license bv Focke-Wulf, actually wa 
never envisioned as a primary trainer 
for jet pilots. It was purchased by the 
air force for the instruction of prospec 
tive Transport Command crews. How 
ever, transport training is now being 
held in abevance awaiting the appear 
ance of the twin-turboprop Nord 
Transall. Pilot commitments for the¢ 
two Nord Noratlas wings of the ai 
force have been met and, as one Furs 
tenfeldbruck officer says: 

“We have the P. 149, and we need 
jet pilots, so we have to use it.” 

German officials still plan to slowl 


phase out t r-6 in favor of the 
Magister raise the number of 
flying h the Fouga for each 
student present 110 to 160, 
it the utting back require- 
ments 01 re-expensive-to-operate 
T'-33 fror 80 hr. 
her pe that student pilots 
slated for t Fiat G. 91 close-support 
fighter wl vill be phased in over 
t f irs can transition di 
Fouga, bypassing the 
Hours currently planned 
nto the G. 91 at Waff- 
ted on Erding Air Base 


flight svllabus at 
breaks down into 30 
by dav and 3 by 
rmation; 6 hr. acro- 
struments, and 20 hr. 
navigat 54 bv dav, 44 bv night. An 
idditio1 + hr. are spent bv each 
ind T-33 simulator. 
ther that is often mar- 
f 34% of all Fursten- 
ire flown under IFR— 
students here have 
than creditable safetv 
record. ks even better in view 
of the f it few of the instructors 
are vet nd most have been s¢ 
lected n behind from among 
the ran f the T-33 graduating classes 
In |] the 86 T-33s of the Flving 
Training m here recorded four 
major with two aircraft and 
two inst lost, during a total of 
31,951 { hr., or 12.5 per 100,000 hr 
This 1 nts a major improvement 
over th per 100,000 hr. registered 
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Space Electronics Corporation creates and constructs 
a wide variety of advanced electronic systems for the 


nation’s missile and space programs. SEC is now 


@ 


responsible for fabricating the airborne and ground- 
based electronic systems for the USAF’s most recent 
space booster. In its first flight relying on SEC 
electronic systems, it launched into successful orbit 
Courier 1B —+ the world’s first active-repeater 
communications satellite. The booster: 
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during a total of 26,289 actual fivying 
hr. in 1958, and 1960 could top 1959. 

From the 21,608 flying hr. and 28,- 
048 landings registered by the Training 
Squadron during the first nine months 
of the year, only two major accidents 
were reported. 

Average age of the ‘I-33 instructors is 
26, and most have been at their jobs for 
approximately one year and a_ half. 
Their average jet time is between 600 
and 700 hr., although “we have a couple 
on hand” with more than 1,000 hr., 
according to one top official, who adds: 

“Our tactical units are still building 
up. They don’t have any surplus, and 
they won’t give us experienced pilots 
back, so we have to pick voung pilots 
here to do the job.” 


NCO Instruction Problems 


At present, one out of four of the 
instructors is a non-commissioned of- 
ficer, but the air force as a whole 
hopes to phase out NCOs from jet 
operations over the next four to five 
years as the officer cadre grows. The 
use of non-commissioned officers as 
instructor pilots can cause obvious prob- 
lems of discipline, respect, protocol and 
procedure, particularly when the stu- 
dent happens to be an officer, as he 
often is. 

On cross-country flights, for example, 
the instructor is in charge of the aiur- 
craft and, on landing, must take care 
of all the necessary forms, sign the 
maintenance checks, obtain the neces- 
sary clearances, etc.; in other words 
carry out the full role of an aircraft 
commander, while his officer student 
stands by. Afterward, the officer is 
wheeled off to the BOQ, the student to 
the enlisted man’s mess—an embar- 
rassing situation for all concerned. 

However, in the build-up of the 
West German air force which began in 
early 1956, it has been difficult to 
recruit sufficient applicants with the 
minimum qualifications of an officer 
candidate, and lower ranks have had to 
be accepted for pilot training. 

As more officer pilots become avail- 
able, the NCOs will be phased out of 
the service as their enlistments expire 
on a voluntary basis or else be shifted 
to the transport arm or to non-flying 
status. A few may become officers, 
although officials here agree that “‘it’s 
not very easy for a young man to change 
his rank.” 

Since German pilots began training 
again at Furstenfeldbruck in 1956, one 
NCO has been selected as having the 
necessary attributes for officer's training. 
Once selected, he was sent to a six- 
month general education course and 
then through a year-long training at 
officer's school. Upon completion of 
the course he was assigned to a tactical 
unit. 

Initial minimum education require- 
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NON-COMMISSIONED instructor briefs officer pilot students on flight characteristics of the 


North American T-6 primary trainer. 


ments for a pilot officer candidate arc 
essentially the same as those of the 
U.S. Air Force and Navv—at least fou 
years of “public school” plus nine 
vears of “high school,” with a basic 
grounding in math, physics and geog- 
raphy. Minimum age upon enlistment 
is 19. 

Requirement for a non-commissioned 
pilot candidate include a minimum of 
cight years in “public school” plus 
three-to-four years training as an ap- 
prentice in a technical skill. His age is 
usually 18 to 19. 

Both groups to be considered for 
pilot training must sign up for a mini- 
mum of six years as “temporary” officer 
or non-commissioned candidates. Both 
can extend their service commitments 
on a “temporary” basis to a maximum 
of 12 years. 

Most pilot-ofhicers, however, apply to 
transfer to “professional” status upon 
completion of their flight training 
roughly three years after entering serv- 
ice. If he remains as a “temporary” 
officer, however, and leaves service after 
six or 12 vears. he receives a cash bonus 
upon discharge plus a fixed income for 
a stipulated period of time to help tide 
him through his transition to civilian 
life. 

\ captain, for example, retiring after 
12 vears of service would receive a cash 
bonus plus 75% of his monthly salary 
each month for the succeeding two and 
one-half years. 

On the non-commissioned side, such 
payments are balanced bv in-service 
training beginning after the fourth year 


AVIATION WEEK, January 9, 1961 


of enlistment to prepare the NCO for 
a better civilian job upon discharge 
than the one he had upon entering 
service. This normally consists of two 
months of schooling each year, or 16 


months during a 12-year enlistment. 

All pilot trainees, officer and non- 
commissioned candidates, begin service 
with three months of basic training at 
one of four sites. This is the usual basic 
to provide the cadet with the rudiments 
of military training plus a heavy dose— 
approximately 16% of his total work- 
load—of indoctrination as to just why 
West Germany needs an effective air 
torce in face of the Soviet threat to the 
East. 

“We have very little political train- 
ing in our schools these days,” one of 
ficer explains, “so we have to provid 
here.” 

After basic, the officer candidates are 
routed to Neubiberg air base for six 
months of officers’ training, and th 
noncoms break off for three months o 
NCO training. 

If an officer candidate successfully 
completes the course, he emerges as a 
cadet NCO, roughly the rank of a ser- 
geant, and at the end of two years of 
service automatically becomes a second 
lieutenant whether he has completed 
his flight training or not—most often he 
has not—or whetl.er he has washed out 
and is holding down an administrative 
or technical post. The NCO cadet 
emerges from this training as a corporal. 

Next step is preflight training at 
Utersen near Hamburg, which requires 
roughly nine months to complete and 
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GERMAN instructor meets student pilot after solo flight in Fouga Magister primary aircraft. 


“$ F 


is checked out in F-84F cockpit procedures by instructor captain. 


includes a six-month course in_ basic 
English plus 25 hr. of flying in a Piper 
L-18 as an initial screening process. 

A good working knowledge of Eng- 
lish for pilot and top technical per- 
sonnel is essential since the German air 
force has chosen the language as its 
work-day tongue—partially because of 
the necessity of working with American 
instructors during the initial phases of 
the buildup and partially because it has 
evolved as the international language of 
the airways. 

At Furstenfeldbruck, English, often 
American-accented, pours in from all 
sides. Except for the slate-grey uni- 
forms, the high-peaked garrison hats 
and the black, red and vellow flag of 
the German Republic, it sometimes 
seems as though the base is still under 
the aegis of the U. S. Air Force. Flight 
plans are filed in English. The tower 
crackles with the language. 

Another basic reason for the adop- 
tion of English is the fact that it prob- 
ably is much easier to teach the cadet 
a new language from scratch if need 
be than to tackle the task of accurately 
translating all the maintenance man- 
uals needed to maintain the largely- 
U. S. equipment used by the West 
German air force. 

“{ don’t know how you could pos- 
sibly translate ‘tailpipe’ into acceptable 
German,” one officer explains. 

Although six months is programed 
for the English course at Utersen, the 
actual time fluctuates according to the 
individual student’s prior knowledge of 
the language and/or his ability to grasp 
it. For one student it may be only four 
months, while another may require 
cight. 

Students from northern Germany, 
for example, normally have had several 
years of English in their public school- 
ing. In southern Germany, however, 
the second language in schools is 
French. 


After successfully completing _ his 
English and slipping through the L-18 
screening at Utersen, the cadet may go 
one of three ways: 

e To primary flight school at Schule A, 
Landsberg Air Base, for training on 
either the T-6 or the Magister. 

e To the United States, if he is sched- 
uled to become a fighter-bomber pilot, 
to complete his instruction through the 
basic training phase. Fighter-bomber 
candidates are particularly signed out 
for training in the U.S. because of the 
availabilitv there of training areas for 
air-to-ground gunnery, bombing and 
special weapons training and their rela- 
tive scarcity here. West German gov- 
ernment pays the U.S. approximately 
$40,000 to cover the cost of each stu- 
dent sent there. 

Upon their return from the U. S., 
pilots are routed through Furstenfeld- 
bruck for an additional 25 hr. flight 
training before assignment to opera- 
tional training units. Major reason for 
the training is to give the pilots addi- 
tional instruction in all-weather flying 
since the weather over U. S. training 
schools in the South and Southwest is 
more often good than bad, while in 
Germany it is more often marginal than 
not. Flights also are used to familiarize 
the pilots with West European com- 
munication networks and to impress 
upon them the nearness of West Ger- 
manv’s borders, particularly those to the 
East 
¢ To primary flight school on the P. 149 
at Diepholz. 

In addition to his 110 flving hours’ at 
primary, a cadet receives between 250 
and 300 hr. of academic and technical 
training. 

From primary school, if he has re- 
mained in Germany and if he is not 
scheduled for the G. 91, the cadet 
advances to Furstenfeldbruck and the 
T-33. This requires approximately nine 
months before the pilot, now a full- 


Student pilot in operational training phase 


fledged one, moves on to an operational 
training unit for 80 hr. of tactical train- 
ing, including air-to-air and_air-to- 
ground gunnery. Afterward, he is as- 
signed to his operational squadron where 
he receives another 35 hr. of combat 
readiness training. 

Over-all, the ‘Training Command has 
a total of approximately 26,000 officers 
and men—about half of them students— 
and is the largest single command 
within the West German air force. 

Its head, Gen. Werner Panitzki, a 
World War II bomber pilot and a 
member of the Luftwaffe staff with the 
rank of lieutenant colonel at the war's 
end, says the command has now reached 
its required strength and should be able 
to handle the air force needs in pilots 
and technicians in the future. 

Gen. Panitzki believes, however, that 
the air force will have to continue to 
rely upon the U. S. for aid in training 
its pilots during the final build-up stages 
through the mid-1960s. 

The Training Command itself began 
to take shape in February, 1956, under 
the guidance of USAF instructors and 
supervisory and maintenance personnel 
and a nucleus of six German ofhcers 
recruited from among the ranks of 
World War II. 

By the time Furstenfeldbruck was 
formally turned over to the German air 
force in December, 1957, approximately 
75% of the instructors were USAF. 
The phaseout of U. S. Air Force has 
proceeded step by step as more and 
more German pilots became available. 

Last Januarv, there were 25 remain- 
ing. The last departed in June. 

There are still four USAF adminis- 
trative officers at Furstenfeldbruck, 
however, to help German officers in 
day-by-day affairs. These four are sched- 
uled to remain for about two more years 
when Furstenfeldbruck, which originally 
began turning out German pilots in 
1936, will stand again on its own. @® 
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FORMING MOLYBDENUM CUPS: 
PROOF OF METALS COMPETENCE 


Here’s a typical example of exacting Westinghouse 
materials competence in the aerospace age. Note: 
W estinghouse integrated a number of advanced tech- 


niques to accomplish this metallurgical feat. 


At the Westinghouse Metals Plant in Blairsville, 
Pennsylvania, this is one of many tests performed to 
prove the forming and fabricating quality of the 
product. Metallurgists deep-draw cups in pure mo- 
lybdenum at room temperature. Such an operation 
was impossible just a few short years ago. 

Let’s just briefly review the development of work- 
able molybdenum sheets. 

First, basic metallurgical research developed the 
vacuum-melting process for obtaining pure metal. 

Then, Westinghouse scientists developed the cy- 
clic continuous compaction technique for compacting 
pure molybdenum powder in » 1/4” x 2” x 30” bars. 


Removing molybdenum cup 
punched at room temperature. 


Laboratory set-up for cyclic continu- 
ous compaction of powdered metals. 


These bars were sintered to 95% of their theoretical 
density. The sintered bars were then hot-rolled into 
.060” strip. 

From the cryogenics laboratories came the 
strength and ductility data of extreme low-tempera- 
ture tensile testing of molybdenum. These low-tem- 
perature studies revealed why molybdenum was a 
brittle, unworkable metal. They provided the basic 
leads for developing an easily workable metal for 
high-temperature applications in the 3100°F range. 

Many other calorobic and cryogenic materials 
including metals, alloys, plastics and ceramics—as 
well as associated fabricating techniques—are on 
hand at Westinghouse. The following pages describe 
some of the immediately helpful areas. 

These advances in materials development and 
fabrication may provide you or your colleagues with 
a long-sought solution to long-life space structures. 


Typical molybdenum cup 
showing excellent room 
temperature formability. 


Cup-forming sequence as shown by 
interrupted samples. 
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ONE-STOP SERVICE 
FOR COMPLEX METALS 


Name your materials development problem. The melting furnace and special quenching facilities. 
Other metalworking facilities include heavy equip- 


Westinghouse Metals Plant at Blairsville, Pa. has 
ment for metal conditioning, forging, pressing and 


an “everything under one roof” approach that sim- 
- i rolling. For the precision parts or intricate shapes, 
plifies and speeds the mastery of metals. ip i 
facilities for skull-melting, shell-molding, lost-wax 
The Metals Plant is a flexibly knit group of skilled investment casting and sintered metal processes are 
manpower, brainpower, and fabricating facilities available. 
designed to develop new metallurgical materials and Services offered include materials development, 
many new processes. Emphasis is on wrought alloys metallurgical engineering, chemical and physical 
and cast-metal products, as well as rolled sheet and analysis, pilot plant studies, and metal production. 
plate. Because we integrate and centralize developmental 
This Westinghouse plant proves new ideas and operations and manufacturing under one roof, new 
designs in pilot plant operations. And, after com- data and new ideas are quickly turned into practical 
pleting experimental and development work, they application. 
can process the actual materials and manufacture Photos below show representative sampling of the 
end-products at this fully integrated plant. multi-purpose facilities available at the modern 
Complete metalworking facilities include Westinghouse Metals Plant. We may already have 
vacuum- and atmosphere-induction furnaces, vac- developed the materials or processes to meet your 


uum-arc melting furnaces, bell-type furnaces, a skull structural design demands. 


This cold-hearth furnace melts high-pur- 
ity metals without contamination to meet 
today’s demand for refractory metals. 


WESTINGHOUSE 


NEW PRODUCT BASIC 
REQUIREMENTS RESEARCH 
. | 


Y mms Hot mill main stand is designed to roll slab down 
LS . . . . 
rethe85 ENGINEERING from a maximum 8-inch thickness to .090 inches. 


WESTINGHOUSE 
METALS PLANT 


DESIGN < MANUFACTURING 
ENGINEERING ENGINEERING 
PRODUCTION | PRODUCT : _3 pian! 8 a 
ENGINEERING ENGINEERING . . i F 
mr ; Wy 5,000-lb. heat of special al- 
4 a | ; j ; a 


loys is produced from this 


All these integrated Westinghouse re- unique melting furnace. 


sources aid your metals development. 
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NEW METALS, NEW ALLOYS 
FOR AEROSPACE VEHICLES 


Wherever metals men gather, talk inevitably centers 
around the search for an ultimate material. So it is 
at Westinghouse. We're investing heavily in space- 
age materials that defy the destructive elements of 


corrosion, fatigue, creep rupture, and erosion. 


The Westinghouse Metals Plant has logged an 
impressive inventory of metallurgical knowledge 
about high melting-point metals and alloys. This 
knowledge has helped improve actual performance 


Atlantic Research Corporation rocket nozzle 
test throat insert machined from arc cast ingot. 


of many products. Refractory metals such as colum- 
bium, molybdenum, tantalum, and tungsten have 
been investigated in great detail. 

Alloys come in for their fair share of data accu- 
mulation and evaluation. Large families of magnetic 
alloys such as Hipernom and Hipernik”, refractory 
alloys such as Nicrotung and Discaloy”, and special 
alloys such as Nivco and Kovar” have found prac- 
tical application in many aerospace projects. 

We would welcome an opportunity to discuss your 
metals development requirements. 


This Model 1200 Dynapak is capable of 
delivering 160,000 ft. lbs. of energy. 


A high temperature and a high de- 
formation rate was used to make this 


pure tungsten nozzle on the Dynapak. 
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...AND THE PROCESSES 
THAT MAKE THEM PRACTICAL 


As new metals are born, techniques and equipment 
must keep pace, too. At the Westinghouse Metals 
Plant, development of new metals and processes 
saves customers heavy capital investment. A strict 
adherence to design requirements assures customers 


close control of their product. 


To prove the practicality of much of our metals 
knowledge, Westinghouse has developed a number 
of metallurgical processes. Out of these processes 
emerges some highly favorable fabrication data. 

Item: techniques for vacuum-are melting pure 
tantalum and tantalum-tungsten alloys, molybdenum 
and molybdenum-tungsten alloys, niobium and its 
alloys, and pure tungsten. 

Item: techniques for producing “cast to shape” 
parts by the “skull” casting method. Parts weighing 


LECTROOE 


7S X AMPS) 
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Schematic cutaway shows position of internal com- 
ponents of skull furnace while forming molten pool. 


45 pounds have been cast of niobium and its alloys, 
and pure tungsten. 

Item: protective-atmosphere forging of easy-to- 
oxidize metals to permit hot working at 3500°F. 

Item: techniques for forging tungsten shapes. Pure 
tungsten bars are forged directly from an arc-cast 
ingot using an inert atmosphere forging chamber to 
protect the material from oxidation at temperatures 
above its recrystallizatior temperature. 

Item: powder metallurgy techniques for produc- 
ing high-temperature rocket-nozzle inserts from such 
refractory metals as molybdenum and tungsten. 

So we have the means of developing materials to 
withstand both high and low temperatures. Space 
cold or re-entry hot. And our object? Why, contracts, 
of course. For materials development and compo- 
nent production. Interested parties should refer to 


coupon on last page of this advertisement. 


Interior of skull furnace after 
pouring. 


‘ed atmosphere chamber permits 
»t working” of refractory metals. 
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CERAMIC MATERIALS: ANY SIZE, ANY SHAPE, 
AT BREAK-THROUGH MELTING POINTS 


W estinghouse’s Ceramic Engineering Department gradient and relative immunity to combustion prod- 


has developed an entire new family of materials for ucts, suggest the following applications for these 


space-age applications. Westinghouse scientists are materials: 


already probing the areas of high thermal shock leading edges of hypersonic craft - fuselage— 


for combinations of such calorobic materials as: outer wall panel - nose cones * rocket nozzles 


Melting ‘cailieatiais -— ii a 
Point °F parts ( bearings, etc.) 1n high temperature areas 


radar windows « thermal insulators - wearing 


Silica SiO» jet vane control - flame holders : ramjets 
Zircon Z1Si0« Current and past development projects in the 
Zirconia ZrO2 | Westinghouse Ceramic Engineering Dept. include: 
Boron Nitride BN ferrites * ceramic permanent-magnet materials ° 
Zirconium Boride ZrBz 5940 ceramic insulating and protective coatings ° 
Zirconium Carbide ZrC 6400 ceramic-to-metal seals - nuclear fuels - infrared 
Performance characteristics such as high melting transmissive glasses * thermistors - voltage 

point, good thermal insulation, heat and erosion limiting resistors - refractory structural materials 

resistance, capacity to withstand high temperature (i.e. cermets and pure oxides ) 


Westinghouse formed these ceramic rocket nozzles for test | The ceramic material in this 10” O.D., 11” long rock- 
firing in a MERM (materials evaluation rocket motor). et nozzle was designed to operate in the exhaust of a 
high energy aluminized fuel solid propellant rocket. 
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WESTINGHOUSE PLASTICS 
PROTECT VITAL PAYLOADS 


Example: Tape-wound laminates from Westing- 
house’s Micarta Division at Hampton, S.C., solve the 
problem of light, strong, ablative heat shields for re- 
entry. In plastics, as well as metals and ceramics, 
Westinghouse can provide development and manu- 
facturing service for both calorobic and cryogenic 
applications. 

Shown below is an example of how Westinghouse 
materials development has helped solve the nose 
cone re-entry problem. 

Laminated plastic tapes are spiral wound on nose 
cones to form the heat shield. The spiral tape system 
is extremely versatile. Fabric thickness can be in- 
creased from inside edge to outside edge, to give a 


tapered cross section. 


Spiral winding the laminated plastic 
tape on Flare Section. 


Machining the wrapped section. 


Fundamental component of laminated-molded 
plastic heat shields for re-entry bodies is the resinous 
binder. Westinghouse’s Micarta Division’s 7H186 is 
a specially-developed phenolic resin which exhibits 
extreme thermal stability. This resin has been vsed 
in conjunction with glass, quartz and leached glass re- 
inforcements to produce oriented laminated-molded 
heat shields. 

The nose cone shown below will ablate at a con- 
trolled rate. 

The Micarta Division of Westinghouse is develop- 
ing new materials for rocket motor housings, exhaust 
jets, satellite components, aero-dynamic foils, air 
frame components and numerous other space-age 
applications. For more information, please use the 


handy coupon on the last page of this advertisement. 


The completed nose cone s¢ 


This plastic compressor housing incorporated into a jet 
engine showed remarkable performance under actual 
operating conditions. Weighs less than conventional 
aluminum or magnesium alloy units. Outperforms 
them too. Pressure molded of glass-cloth polyester, the 
housing also costs less, machines more readily, and 
resists corrosion better than its metal counterparts. 
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CRYOGENICS INSIGHT... 
MATERIALS TESTING AT —452°F 


Westinghouse is interested in the low-temperature 
properties of structural materials. Our behavior 
studies range from fundamental research ... through 
applied research and development . . . to collection 
of actual engineering data. Results of these investi- 
gations have been applied to normal—as well as high- 


We'd like to share some of 


temperature problems. 


these findings with you. 


Although it is not too generally recognized, low- 
temperature mechanical testing is quite useful in 
development of new metals and alloys for many 
applications. In addition to malleable molybdenum, 
Westinghouse has advanced some of the rare-earth 
metals to promising potential with cryogenic studies. 

In working with niobium, for example, low-tem- 
perature testing showed that small variations in gas- 
eous impurities could cause marked differences in 
flow and fracture characteristics. Vacuum annealing 


Ji 92509 


treatment of test specimens helped identify the re- 
sponsible impurities, providing invaluable data for 
developing this metal and its alloys. Low-tempera- 
ture mechanical testing has proved to be a key tool 
in the study of strength of materials for exacting uses. 

These facilities are available on a developmental 
contract basis. 


This low-temperature testing apparatus was built by Westinghouse 
for strength and ductility studies of metals. The device attains 
temperatures as low as —452°F (4.2K) through use of liquid helium. 


CLIP COUPON FOR FAST FOLLOW-UP ON YOUR MATERIALS PROBLEMS 


W estinghouse Electric Corporation 
P. O. Box 868, Pittsburgh 30, Pennsylvania 


Yes, I’m interested in your Aerospace Materials Capability. 
[J Please have Westinghouse Sales Engineer stop by to discuss my 
component requirements. 


My major interest is in [] Calorobics [] Cryogenics. 


Please send me data for these applications: 

REFRACTORY METALS TEMPERATURE OPERATING OPERATING 

AND ALLOYS FOR: RANGE ENVIRONMENT TIME 
Rocket Motor Components 


Skin Materials for Mach 3 
and Higher Speed Vehicles 


Space Vehicle Components 
Nuclear Power 
Thermoelectric Devices 
Thermionic Conversion 
Magnetohydrodynamics 
Closed-Cycle Gas Turbines 
Semi-Conductor Devices 
Electronic Components 


Magneto-Mechanical Devices 


NAME =— __JOB FUNCTION 





FIRM NAME 





ADDRESS 





- PLANT TELEPHONE NUMBER 


REINFORCED 


TEMPERATURE OPERATING OPERATING 
PLASTICS TIME 


RANGE ENVIRONMENT 
Rocket Nozzles 
Ablative Heat Shields 


Housing for Jet Engine 
Compressors 


Aerodynamic Foils 


Air Frame Components 


CERAMICS 


Leading Edges of Hypersonic 
Craft 


Fuselage-Outer Wall Panel 
Rocket Nozzles 

Radar Windows 

Thermal Insulators 


Wearing Parts in High Temp. 
Areas 


Jet Vane Control 
Flame Holders 


Ramijets 
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DIAPHRAGM-COVERED pool of water in runway overrun area is proposed 


by Nortronics Division to decelerate jet transports on 


runway overshoots. Above, a 0.043 scale model of a Boeing 707 is decelerated by diaphragm-covered water tank at NASA-Langley. 


Overrun Brake Designed for Jet Airliners 


At s lds, pilots must fly their ap- 

little or no speed or ab 
n and the danger of landing 
lling is greater. A wet or 
or a hot day can make 
an ord idequate runway marginal. 


Los Angeles—A new type of water 
brake to reduce jet landing accidents 
by decelerating aircraft on the runway 
has been invented by Nortronics Divi- 
sion of Northrop Corp. and has shown 
promise in scale model tests at National 
Acronautics and Space Administration’s 
Langley Research Center. 

The device is a diaphragm-covered 
pool of water in the overrun area beyond 
the end of the runway and is trade- 
named Decel. Nortronics officials say 
that unlike aircraft carrier-derived 
cross-deck cables and barriers, Decel will 
be easv and safe for commercial jet 
transports to use. It will also work with 
other types of aircraft. 

Nortronics is asking Federal Aviation 
Agency to sponsor a full scale test of 
Decel. Company officials say it would 
reduce the hazard of operating jet trans- 
ports at airports with marginal-length 
runways. They point out that extension 
of runways at many airports is im- 
possible or prohibitively expensive. Dr. 
William F. Ballhaus, Nortronics gen- 
eral manager, estimates the installation 
of Decel basins on new runways and 
runway extensions covered in the na- 
tional airport plan of 1959 would save 
about $38 million. 

The Langley Research Center model 
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tests of the system indicated that Decel 
slows aircraft more effectively and more 
safely than an open-water basin. The 
tests yielded less precise information 
than had been hoped because of 
trouble with the launching device 
which propelled a 0.043 scale dynamic 
model of a Boeing 707 into proportion- 
ately scaled Decel and open-water 
basins. However, there was sufficient 
data for a NASA official to announce 
that Decel deserves further investiga- 
tion. 

The model often bounced and 
swerved along the runway approaching 
the test basin after launch but in com- 
parable circumstances the Decel basin 
brought the model to a halt within a 
shorter distance than the open-water 
basin. In several runs the water splashed 
from the open basin carried away the 
flaps which were attached at scale 
strength or did other damage to the 
model. 

There was some damage to land- 
ing gear in tests of both basins but 
the degree of significance to full scale 
operation is not certain. 

Nortronics officials believe Decel will 
lower the number of accidents caused 
by landing short of the runway as well as 
those caused by landing fast or long. 
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PIONEERING 


BENDIX CAPABILITIES SOLVE 
ENVIRONMENT CONTROL PROBLEMS 
IN 3 MORE AREAS 























IS OUR BUSINESS 


TOXIC AREAS— 


Modern technological advancements have 
created many heretofore insolvable personal 
environment problems. For example, a man 
handling rocket fuels works in an environ- 
ment incompatible both to body and respi- 
ration. To provide breathable air and body 
protection, he must carry his own environ- 
ment. Pioneer-Central’s answer is the 
Bendix Type SBA-421 Liquid Air Breathing 
and Cooling System with backpack heat 
exchanger and a detachable 31)4-liter, 
vacuum-insulated, liquid air converter. 


PHYSICAL DISCOMFORT AREAS— 


Another personal environment problem 
area was created by the development of 
full-pressure military flying suits. During 
preflight activities, these subject the pilot 
to an extreme degree of physical discomfort. 
Pioneer-Central has solved this problem by 
drawing on its practical experience in the 
field of cryogenics. This resulted in the 
development and production of the light- 
weight, compact Full-Pressure Suit Venti- 
lator, Bendix Type GU-250. 


CONTAMINATED AREAS— 


In many hazardous areas, workers face a 
dual problem. They are exposed to toxicity 
or contamination, while requiring consider- 
able physical freedom. Now, construction, 
repair and rescue missions in smoke, poison 
gases or other toxic atmospheres are made 
easier by the Bendix Type 29065 Terra- 
Lung. It is lightweight, compact and sturdy. 
A liquid gas system, it operates in —30°F. to 
+160°F. temperatures, at 70 psig. A 110- 
psi relief valve protects the system. 

We invite your inquiries about these and 
aerospace environment control needs. 


QUALIFIED ENGINEERS ARE INVITED TO INVESTIGATE OUR EMPLOYMENT OPPORTUNITIES. 


Pioneer-Central Division 


HICKORY GROVE ROAD 
DAVENPORT, IOWA 








treated with additives to depress its 
freezing point below any temperature 
likely to be encountered. 

e High reliability. No mechanical or 
electrical triggering devices are needed. 
¢ Re-usable within one minute. 

¢ Applicable to all types of aircraft. 

e Low installation and maintenance 
costs. 

© Long service life. 

¢ Compatibility with conventional snow 
removal methods. 

e Aircraft and ground vehicles can taxi 
or drive along the Decel cover under 
their own power. 

Decel slows the rolling airplane as its 
wheels depress the cover, displace water 
an’ build a bow-wave. Under existing 
plans, entry and exit ramps of the Decel 
basin would have a slope of about one 
degree. Designs in which the depth 
would vary with distance along the basin 
te give uniform deceleration are now 
being studied. Nortronics engineers be- 
lieve more information on basin cover 
materials is needed before final design 
can begin. 

Much consideration is being given 
to a flexible mat of laminated glass 
fiber strips bonded to a nylon-plastic 
matrix with the laminations on edge and 
running the length of the cover. 

Ridges of the matrix maintain the 
orientation of the vertical laminations. 
The cover would have a total thickness 
of about one-cighth inch and would 
be tied down to the edges of the basin. 
The Langley tank tests indicated that 
Decel functions better with the cover 
restrained rather than loose. 

A number of questions remain to be 
answered about the proposed device. 
Above a certain speed, the wheels of an 
airplane are expected to “water ski” 
along the surface without displacing 
enough water to provide much braking. 
Test indications are that for many load 
conditions, the nosewheel may water 
ski at a lower speed than the main 
wheels. 

he effect of this on main gear struc- 
ture remains to be shown. 

Vhe deceleration levels which can be 
tolerated by landing gear structures 
under a wide range of conditions com- 
prise one of the most important arcas 
needing further studv. Initial calcula- 
tions were based on the assumption that 
landing gear could withstand a peak de- 
celeration of 0.8g. Since then, engi- 
neers have learned that the ultimate 
load for the nosewheel of at least one 
U.S. jet transport is only 0.25g. 

If engineering cannot completely 
eliminate the possibility of structural 
failure, FAA and the industry will have 
to judge whether the probability of 
damage is acceptably low. Economic 
considerations may show that savings 
returned by Decel are high enough to 
warrant design and retrofit of stronger, 
heavier landing gear. 
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PRODUCTION BRIEFING 





North American Aviation’s Columbus 
Division has received a $1,844,000 con- 
tract to build a 120-ft. solid-face reflector 
radar antenna for the Air Force. To 
maintain the curvature of the antenna, 
NAA plans to use tension rods instead 
of the usual brace members. The ten- 
sion of the rods will be adjusted by turn- 
buckles and measured by tone or pitch. 
The antenna will be operated for M.I.T. 
by the Air Force and will be situated at 
Tyngsboro, Mass. 


Raytheon Co. has been awarded 
$5.2-million contract to produce and 
install nine long-range radars for the 
Federal Aviation Agency’s air traffic 
control network. This brings to 52 the 
total of radars that Raytheon is produc- 
ing for FAA. The nine radars called for 
by this contract and eight others 
ordered April, 1960, are designated 
ARSR-II (Air Route Surveillance 
Radar) and have antennas measuring 
50 by 25 ft. in contrast to the ARSR-I's 
which have 40 x 11 ft antennas. In 
addition, the new radars are equipped 
with Amplitron power tubes which will 
give them a range of more than 200 
naut. mi. 


Stromberg Carlson Division of Gen- 
eral Dynamics Corp. has been awarded 
five contracts totaling more than 
$12,000,000 for communications  sys- 
tems for Air Force Titan missile bases. 
The contracts provide for the design, 
development, liaison and enginecring 
of communication systems at Air Force 
Titan missile squadrons and for the 
manufacture and installation of the 
systems at the first four Titan bases. 


Raytheon Co. has been awarded a 
$7.5-million contract by Sperry Gyro- 
scope Co. to continue production of 
search and doppler radars for the Con- 
vair B-58 Hustler. Sperry is currently 
producing the Hustler's bombing and 
navigational system. 


Chrysler Corp.’s Michigan Ordnance 
Missile _ Plant, Sterling Township, 
Mich., will perform the work on a 
$1,321,590 contract for component 
modification and related engineering 
on the Jupiter IRBM. To date, 
Chrysler has received $296,060,311 
worth ‘of contracts for production of 
the Jupiter. 


Fairchild Semiconductor Corp. has 
been awarded a $1,381,105 contract for 
high-reliability transistors by Auto- 
netics Division of North American Avia- 
tion, Inc. The transistors will be used 
in the inertial guidance and flight con- 
trol equipment on the Air Force’s 
Minuteman ICBM. 
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General Electric’s Missile and Space 
Vehicle Department in Philadelphia, 
Pa., has been awarded contracts totaling 


$1,600,000 for fabrication and test of | 


airframes for the Armyvy’s | surface- 
launched free-flight and Automet test 
vehicles. The free-flight rockets and 
test vehicles are designed to test com- 
ponents and systems for future weapon 
systems. 


Martin-Orlando has received § a 
$1,037,169 contract from the Army 
Ordnance Missile Command for com- 
ponents for Lacrosse close-support 
missile system. 


Computer Engineering Associates, 
Inc., Pasadena, Calif. has been awarded 
a $61,000 contract by Convair Division 
of General Dynamics Corp. for power 
supply instrumentation used in the 
telemetering system of the Tartar mis- 
sile. The power supply provides con- 
tinuous output power of 100 w. and 
any one specified voltage from 150 to 
300 v.d.c. with an input of 22 to 29 
v.d.c. 


Chance Vought Corp.’s Acronautics 
Division, Dallas, Tex., will manufac- 
ture horizontal and vertical stabilizers 
for the North American B-70 bomber. 

Fairchild Camera and_ Instrument 
Corp., Syosset, N. Y., will produce elec- 
tronic test equipment for the Boeing 
B-52 bomb-navigation system under 
contract from International Business 
Machines Corp. The test equipment, 
designated AN/ASB-9A, will be pro- 
duced by Fairchild’s Dumont Military 
Electronic Dept., Clifton, N. J. 


Linde Co., a division of Union Car- 
bide ae will build a plant at Fon- 
tana, Calif., capable of producing 26 
tons per day of liquid hydrogen. Under 
the terms of a $31,900,000 contract, the 
plant will deliver 2] tons a day to 
NASA. In addition, the contract calls 
for Linde to ship 75 to 300 tons per 
month of government owned liquid 
hydrogen from Florida to the West 
Coast commencing June 1, 1961, until 
the completion of the Fontana plant. 
Linde is modifying part of its 
gen and will build 25,000 gal. 
and special highway trailers 
liquid hydrogen to NASA use points. 


General Electric Ordnance Depart- 
ment, Pittsfield, Mass., has been 
awarded $34,000,000 letter contract 
for the manufacture of the Mk. 84, an 
advanced fire control system for Polaris- 
firing submarines. First 
the new svstem, which is more 
matic than its predecessor, the Mk. 80, 
will be in the USS Lafayette (SSBN- 
616). 
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NOW, 
AVAILABLE 
for 
cryogenic 
cleaning to 
specifications 
on a JOB 
SHOP BASIS 
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CRYOGENIC 
CLEANING 


facility and laboratory! 
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low te mperature 
be interested in 
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WE ARE CERTIFIED TO CLEAN: 
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® Gin emblies 


® E» Joints, 


TO THE FOLLOWING SPECS. 
@ Ac ral—AGC-46118 
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dustries Association of American 
Handbook for Contamination 
Liquid Rocket Propulsion Systems. 


THESE EXCLUSIVE FACILITIES 
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enced ir eaning, handling and packaging of 
critical assemblies for aircraft and missile 
applicat 
THE MOST UP-TO-DATE EQUIPMENT 

eaning and final inspection proce- 
r millipore analysis, black light and 
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responsible for the flawless per- 
and cleanliness required of ultra 
transfer devices then you'll 
the exclusive certified cryog- 
facility available at Dunbar 


valves, etc. 


1310000— 


is used 
dures 
evaporat extrac 
WHATEVER YOUR REQUIREMENTS DEMAND 
and whatever the nature of your cleaning problem, 
including strial cryogenic transfer devices, 
chances are Dunbar Kapple can 
provide the most economical soe 
lution. 
OUR EXPERIENCED 
ENGINEERING STAFF 
is available to assist you with 
recommendations or with tech- 
nical assistance. 
SEND YOUR SPECIFICATIONS 
or an outline of your cleaning 
requirements for quotations to 
Mr. Hugh Lockhart, Sales Man- 
ager. Prompt attention will fol- 
low your request. 


SPECIALISTS IN THE MANUFAC. 

TURE OF COMPONENTS FOR 

AIRCRAFT AND MISSILES 
DUNBAR 
KAPPLE 
DIVISION 


Dunbar Kapple Division 
of DK Manufacturing Company 
100 Island Ave. + Baotovic, II. 
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systems integ ratiOn There is an efficient, money-saving formula for answering range 
instrumentation and communication network problems. It is to take proved equipment, modify it as necessary, 
design anew where required for system optimization, and package for the specific need. Bendix Radio is 
already doing this for MINITRACK, SPASUR, MERCURY, CRITICOM Interim and point-to-point communi- 
cations. The operational effectiveness of these Bendix Radio fixed and mobile systems is exceptional. The 
same kind of performance—at minimum cost—is available to you. So, if you're looking for a down-to-earth 
solution to a systems integration problem, see us. Write today for a copy of our 


new SYSTEMS INTEGRATION bocklet. 
Bendix Radio Division § Condi” 


CORPORATION 
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Litton Is Producing F-104 Inertial Navaid 


By Barry Miller 


Beverly Hills, Calif.—Lightweight in- 
ertial navigation systems scheduled for 
use in at least 400 Lockheed F-104 
supersonic fighters destined for several 
foreign nations can pinpoint a fighter’s 
position within a mean circular error 
of 1.5 naut. mi. for each hour of flight, 
recent flight tests indicate. 

The inertial systems, which weigh 
slightly less than 80 Ib. each, were de- 
signed and are being produced here at 
the Guidance and Control Systems 
Division of Litton Systems, Inc. Lit- 
ton’s system, designated LN-3, is be- 
lieved to be the first production inertial 
system to be emploved in operational 
fighters, although a North American 
Autonetics system was flight-tested in 
an F-86 Sabrejet some vears ago. Flight 
tests of the-LN-3, now in progress and 
expected to continue until late this year, 
are being conducted jointly by Lock- 
heed Aircraft and Litton. 

Litton has production orders from 
Lockheed and the Canadian govern- 
ment for 400 of these svstems, accord- 
ing to Dr. W. J. Jacobi, manager of the 
division. Thev will provide the basic 
navigation data needed to guide the 
fighters to any one of up to 50 pre- 
programed iargets without reliance on 
ground-based navigation aids or extern- 
ally radiated signals. In-house orders 
cover inertial systems for the CF-104s 
to be used by the RCAF and F-104Gs 
going to Germany, The Netherlands 
and Belgium. 


Test Maneuvers 


As part of the tests, two F-104Cs 
modified into au V-104G configuration 
and navigated by prototype LN-3 sys- 
tems made over 50 flight tests through 
a wide range of flight profiles. In one 
recent test, for example, the aircraft 
flew through the following _ typical 
fighter maneuvers during a l-hr. 32- 
min. period: 

e Loft low at 6,000 ft. 
mann. 

e Loft low and medium steep pull-up. 
e Loft high and pull up at 5g into a 
tight Immelmann. 

e Loft over shoulder at 5g. 

e Dive high at 7 to 20 deg. 

e Dive low at 15 to 45 deg. at Mach 
0.95. 

At the end of this flight, the aircraft’s 
position, indicated by the inertial sys- 
tem, was 1.5 naut. mi. from its actual 
position. The average error buildup for 
the 50 flights was 1.3 mph. (naut. mi.), 


into Immel- 
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LIGHTWEIGHT (79.8 Ib.) inertial navigation system 1 
be basic navigation unit of Canadian, German, Belg 
supersonic fighters. It consists of (1) navigate control 


computer and (5) adapter. 


cick AAS a eA ee ale ee 


by Litton Systems, Inc., will 
ind Dutch Lockheed F-104 
ilign control (3) platform (4) 


STABLE PLATFORM of Litton inertial navigation system uses two two-degree-of-freedom 
gyros, the upper one of which is visible in center. 


Litton reports. Some of the errors were 
as low as 4 mi. at the end of an hour’s 
flight. Altitudes up to 75,000 ft. were 
reached without system failures during 
the flight tests, the company adds. 

In addition to providing aircraft posi- 
tion, which may be shown in range and 
bearing to the destination on a cockpit 
display, the inertial system supplies air- 


plane speed, heading and atti- 
tude 

Ac f this data, according to 
Litton follows: 
e Groundspeed within 2 fps. 
e Heading within 6 min. of arc. 
e Attitude within 3 min. of arc. 

Up to 27 outputs, functions of pitch, 
roll anc ling angles, are provided for 
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These CEC transducers 
measure pressures in rugged 


HIGH TEMPERATURE AND 
NUCLEAR ENVIRONMENTS 


Here are the two best high temperature pressure measure- 
ment instruments in their range: CEC’s 4-316 and 4-317 
Strain Gage Pressure Transducers. 


They operate continuously and accurately at temperatures to 
600°F. in a variety of applications—from engine and struc- 
tural testing for the aircraft and missile industry to use in 
the high radiation environment of nuclear reactor cores (see 
photo above). In cryogenic laboratory applications, they are 
operable down to 1/10 of a degree Kelvin. 


Low Pressure Type 4-316 more than 
doubles the temperature range of 
ordinary pressure transducers...can 
actually. withstand 650°F. It is avail- 
able in gage or uni-directional dif- 
ferential models in pressure ranges 
of 0-15, 25, 50, 100 and 150 psig or 
psid. In bi-directional differential 
models, the 4-316 is operable in 
pressure ranges of + 7.5, +12.5 and 
+25 psid. Bulletin CEC 4316-X1. 


High Pressure Type 4-317 measures 
gage pressures of from 100 to 5000 
psi at 600’F. A special cooling adapt- 
er used with the instrument extends 
its range to 2000°F. Bulletin CEC 
4317-X1. 


For further information, write for bul- 
letins or call your nearest CEC sales 
and service office. 


ie. o i OF 


CONSOLIDATED ELECTRODYNAMICS / pasadena, california 


- Belle Howell 











airborne equipments necessary for such 
missions as reconnaissance, ground map- 
ping, terrain avoidance and bombing. 
These outputs are made available from 
an adapter unit, included in the system 
and consisting of the heading servo 
system and servo follow-ups. 

' The entire inertial system—stabilized 
platform, analog computer, adapter and 
navigate and align controls—weighs 79.8 
lb. The stabilized platform alone, de- 
veloped under a program sponsored by 
the Flight Control Laboratory at 
Wright Air Development Division, ac- 
counts for 30.6 lb. of the total. 

A working model of a later genera- 
tion svstem, which will match the LN-3 
in accuracy vet halve its weight, is ex- 
pected to be ready in March, according 
to Harold F. Erdleyv, director of engi- 


|neering for the Guidance Division. 


The platform of this system (LN-+) 
will weigh about 15 lb., Erdley says. 
Along with conventional fluid gyros, it 
will employ novel gas spin bearing 
gyros which should ensure long life ana 
reliability. in the absence of bearing 
friction. Operating prototypes of this 
new gvro have provided measured ran- 
dom drift rates lower than 0.001 
deg./hr., Erdley says. 


Stabilized Platform 


The stabilized platform of the LN-3 
is a three-axis, four gimbal mechanism. 


| It uses two two-degree-of-freedom gvros 
‘and three non-integrating, torque-bal- 


ance accelerometers (one for each axis). 
It maintains an earth-fixed navigation 
reference system throughout complex 
aircraft maneuvers. 

Litton employs two-axis gyros instead 
of the more widely used single-degree- 
of-freedom gyros. This reduces the 
number of gyros required from three to 
two and permits a high gyro angular 
momentum to be achieved on a rela- 
tively small platform. ‘The gyros pro- 
vide random drift rates of 0.01 deg./hr. 

Floated gyros employed in the sys- 
tem are mounted on the stable platform 
with their spin axes horizontal and at 
tight angles to each other. The gvro 
rotor spins at 24,000 rpm. inside a 
spherical float mounted in a floated 
gimbal ring by a pair of jewel and 
pivot bearings. ‘The second degree of 
freedom is provided by positioning the 
ring to the external case with another 
pair of jewel and pivot bearings. 

During system operation a servo loop 
senses relative motions between the 
gvro case fixed to the platform and the 
gvro float fixed in space. This keeps 
the platform and accelerometers which 
are mounted on it properly oriented. 

Accelerations along the three axes 
defined bv an earth-fixed coordinate 
system are measured by the accel- 
erometers, integrated twice to arrive at 
position coordinates. Distance and bear- 
ing to the plane’s destination are com- 
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BLOCK DIAGRAM of Litton’s inertial navigation system shows outputs of system adapter. 


puted and are available for display. 

Each non-integrating accelerometer 
weighs 7 oz., occupies 24 cu. in., and 
can translate accelerations into elec- 
trical outputs to an accuracy of five 
parts in 100,000, the company explains. 
Sensitive element in the accelerometer 
is a floated pendulum mounted on 
jewel and pivot bearings and equipped 
with a sensitive pickoff and precision 
torquer. ‘Torquer signals, a direct func- 
tion of any sensed acceleration are con- 
tinuously fed to velocity integrators in 
the navigation computer. 


Analog Computer 

An analog computer unit houses 
platform stabilization avionics, naviga- 
tion computer and the system power 
supply. High-density component pack- 
aging and use of multi-layered etched 
laminate wiring harnesses are respon- 
sible for much of the compactness 
in the computer. It is in the navigation 
computer that accelerations are inte- 
grated once for velocity, twice to ob- 
tain position. This computer also cal- 
culates gyro torquing rates for holding 
the stable platform in proper orienta- 
tion regardless of latitude. An analog, 
rather than a digital, computer was se- 
lected for this svstem, Erdley savs, be- 
cause tight scheduling did not permit 
design of a digital unit small enough 
for this system. 


Pilot Procedures 


To operate the system, the pilot 
goes through the following steps in 
preparing for flight: 

e Inserts his initial position coordinates 
into the align control. 

e Turns a mode selector switch on the 
align control from “off” to “align.” 
This energizes the system and _ brings 
gyros up to speed. ‘The system auto- 
matically goes through a self-contained 
leveling and gyro compass alignment 
phase to level the: platform and align 
it in azimuth. 

e Switches to “navigate” after the 
“align’”” sequence is completed and in- 
dicated by a flashing lamp. In _ this 
mode, the gyros are torqued to hold 
the stable element of the platform ori- 
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units can 
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rate up to temperatures 
m design objective calls 
for an op g life of more than 5,000 
hr. and torage life of five vears. 

Althoug tton has achieved a dom- 
inant posit in the field of inertial 
navigatio1 ms for aircraft, it is not 
now inertial svstems for mis- 
company will soon 
begin ed tests of its inertial 
systems Naval Ordnance Test Sta- 
tion at ( Lake to qualify them for 
missile 


ented in level perpendicular to the 
local vertical. The stable element is 
oriented in azimuth to north in a grid 
coordinate reference system, based on 
a spherical reference system which has 
its pole in the earth’s equatorial plane 
and its equatcr in the plane of the base 
meridian. The base meridian, Litton 
explains, is the meridian of longitude 
passing through the initial base position 
and set for any flight by the initial longi- 
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Array Radar Tracks Multiple Targets 


Electronically Sterrable Array Radar (ESAR), whose beam can be scanned from any point 
in its eoverage to any other in less than 20 microseconds, permitting tracking of multiple 
targets simultaneously, is ideally suited for use in ballistic missile defense and space surveil- 
lance. Developed by Bendix Radio, under Air Force and ARPA sponsorship, the ESAR 
is near Baltimore. The radar employs 8,768 small antenna elements, potted in foam, which 
make up the 50 x 50 ft. sloping face of the structure. By connecting individual transmitter 
and receiver to each antenna element, extremely powerful radar beam can be formed. 
Beam is shaped and caused to scan by controlling phase of radiation from each antenna 
element. Received signals also are delayed by equivalent amount to preserve relative phase 
relationship of all elements. Radiation and reception pattern is controlled by digital com- 
puter. By means of a time-sharing arrangement, and selection of proper antenna elements, 
simultaneous scanning and tracking of multiple targets is possible. ESAR shown is capable 
of exciting only 760 of the 8,768 antenna elements, but more can be activated in the 
future. Radar is oriented to permit it to view air traffic between Baltimore and Washing- 
ton and missiles launched from NASA's Wallops Island station 
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AIRCRAFT Installation Diagnostic Equipment (AIDE) can quickly pinpoint faults external to major black boxes in the AN/ASQ-37 
communication-identification-navigation system used in F-105D. Each of orange-colored boxes being used by AIDE operator (left) simu- 
lates operation of one of ASQ-37 black boxes, permitting quick, direct check of all external circuitry, controls and instruments. 


Tester Checks F-105 External Circuitry 


By Philip J. Klass 


Cedar Rapids, lowa—New type of 
test equipment, intended to speed 
initial installation and subsequent main- 
tenance of multi-component avionic sub- 
systems, will be demonstrated to Air 
l'orce this month for the first time at 
Nellis AFB. 

The Aircraft Installation Diagnostic 
Equipment, or AIDE for short, was de- 
veloped by Collins Radio Co. for use 
with the AN/ASQ-37 communication- 
navigation-identification (CIN)  sub- 
system on the Republic F-105. But the 
basic technique is applicable to a wide 
variety of avionic equipment installa- 
tons. 

At a time when there is great em- 
phasis on extremely sophisticated, high- 
speed automatic checkout equipments, 
the Collins AIDE is novel in its sim- 
plicity and its approach. AIDE is not 
intended to check out any of the six 
black boxes which form the heart of 
the AN/ASQ-37. Instead, it checks out 
ind pinpoints faults in the external in- 
put-output sensors, cockpit instruments 
ind interconnecting cables with which 
the ASQ-37 must operate. 

The AIDE approach is ideally suited 
to an avionic subsystem, such as the 
ASQ-37, which consists of approxi- 
mately 20 black boxes, external sensors, 
controls and cockpit instruments. The 
ASQ-37 installation includes the fol- 
lowing major black boxes: 
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e AN/ARC-70 UHF 
set. 

e AN/ARN-61 instrument _ landing 
package, including localizer, glide slope 
and marker beacon receivers. 

e AN/ARN-62 Tacan navigation trans- 
mitter and receiver. 

e AN/ARA-48 UHF direction finder. 
e AN/APX-37 IFF transponder (pro- 
duced by Hazeltine Corp.). 

© Power supply. 

In addition to these major black 
boxes, the subsystem contains an AN/ 
AIC-20 intercommunications set, VHF, 
Tacan and instrument landing controls 
for selecting frequencies and entering 
other input parameters, plus cross- 
pointer, Tacan and RMI _ indicators. 
Additionally there are antennas for the 
Tacan, UHF communication set, in- 
strument landing package and direction 
finder. 

With approximately 20 individual 
elements making up the ASQ-37, isolat- 
ing a fault to the appropriate compo- 
nent or interconnecting cable, can be 
extremely time-consuming. 


‘Substitution’ Method 


lo understand the value of AIDE it 
is necessary to recognize the “trouble- 
shooting by substitution’’ procedure 
frequently employed by maintenance 
personnel. Because the six black boxes 
which form the heart of the ASQ-37 
are the most complex elements in the 
subsystem, they naturally are suspected 


communications 


first when the pilot reports a fault. 

And because these black boxes are 
conveniently mounted on a_ single, 
easily-accessible rack in the belly of the 
F-105, the usual first step is to pull out 
the questionable black box and_ sub- 
stitute a new one. 

If the basic fault is in one of the 
external controls or in the aircraft wir- 
ing, substitution of a new black box 
does not correct the trouble. But this 
may not be discovered until after an- 
other flight is made because many func- 
tions cannot be fullv checked out on 
the ground. 

An unimaginative or unskilled main- 
tenance man may go through the black 
box replacement routine several times 
before he recognizes that he must dig 
into less accessible locations for the 
fault. 

Certain types of faults external to one 
of the major black boxes may result in 
burning out clements of cach new black 
box substituted until the maintenance 
man recognizes that the basic trouble 
lies elsewhere. 

The Collins AIDE for the F-105 con- 
sists of five boxes, one corresponding 
to each of the five black boxes which 
the company builds for the ASQ-37 
subsystem. Each of the AIDE boxes is 
the same size as its operating equivalent, 
and plugs into the same spot on the 
rack. 

If, for example, the pilot reports that 
his Tacan set is not operating prop- 
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erly, the maintenance man_ replaces 
the Tacan receiver-transmitter with an 
equivalent Tacan AIDE box. All AIDE 
boxes are painted bright orange to alert 
a maintenance man so he will not forget 
to replace them with operating models. 


‘Go, No-Go’ Tests 

With the Tacan AIDE box in place 
and an observer in the cockpit, the op- 
erator uses a check sheet to run through 
a sequence of “go, no-go” tests using 
selector switches on the AIDE box. 
Initially, the AIDE box checks incom- 
ing voltages from the power supply, by 
means of a small panel meter with a 
“go, no-go” scale marking. Then other 
incoming signals/voltages are checked. 

Following this, the AIDE box gen- 
erates synthetic Tacan signals corres- 
ponding to 0, 55, 95 and 199 mi. while 
the observer checks the Tacan cockpit 
indicator to be sure it shows these dis- 
tances. 

Similar signals are generated by the 
AIDE box to check the bearing indi- 
cation of the cockpit instrument, as 
well as its warning flags. 

The AIDE box routine includes a 
check of the external antennas by means 
of VSWR measurement. 

Within several minutes, it is possible 
tc check out all of the external circuits 
and controls of the navigation portion 
of the ASQ-37. If a fault is detected, 
the check list pinpoints its location. If 
the external circuitry and controls check 
out satisfactorily, the maintenance man 
is safe in assuming that the Tacan trans- 
mitter-receiver is at fault and that the 
system can be made operational by sub- 
stituting a new set from supply. 


Self Contained 


Each functional AIDE box is com- 
pletely self contained. This means that 
a Tacan AIDE box can be used in one 
aircraft while the UHF communications 
AIDE box is being employed to check 
another aircraft. Thus a single five-box 
AIDE system can service a number of 
aircraft. 

Because the AIDE boxes are simple 
devices, they are relatively inexpensive. 
In small quantities, a five-box AIDE 
for the ASQ-37 is expected to cost 
somewhat less than $10,000. This is a 
fraction of the cost of the operational 
ASQ-37. If the use of AIDE saves 
burning out a couple of new replace- 
ment black boxes during its lifetime, it 
has paid for itself, according to Arthur 
Wulfsberg, director of development for 
Collins’ Division ‘‘B.” 

Because of the simplicity of AIDE 
boxes, they should prove extremely re- 
liable. However, Wulfsberg points out 
that AIDE is one checkout equipment 
which does not require a separate tester 
to check its own operation. The AIDE 
boxes can be completely checked out on 
the test benches now used to check the 
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Knowmanship in Action 


BENDIX TRANSISTORIZED FLIGHT 
CONTROL SYSTEMS on 1,500,000 
COMMERCIAL FLIGHT HOURS 


35 airlines plus 5 military services set new records daily 

















On the record, Bendix® automatic flight control systems 
qualify as the world’s most experienced, most versatile 
for jet-age aircraft. Besides having flown more than 
1,500,000 hours and over half a billion miles with the 
world’s leading airlines, they have logged uncounted 
hours and miles on aircraft in the daily service of the 
U.S. and Canadian Air Forces and Navies. 

In May 1957, the Bendix PB-20 became the first 
transistorized flight control system approved for airline 
use. Variations of it have since become operational on 
a great diversity of aircraft ranging from the world’s 
first supersonic bomber—the Air Force’s B-58 Hustler— 
to the world’s tiniest jet-powered nuclear weapon car- 
rier—the Navy’s A4D-2N—and including the gigantic 
C-133A prop jet transport, the luxurious 707, 880 and 
Electra airliners, the RCN’s deadly CL-28 submarine 
hunter and killer, and a host of other domestic and 
foreign aircraft.* 

Dependability of these systems is underscored by the 
fact that many components have earned approval for 
an 8500-flight-hour overhaul schedule. Bendix flight 


Eclipse-Pioneer Division 


TETERBORO, N. J. 


Another important cur- 
rent activity is a pro 
gram to develop, build, 
and test hot gas sys- 
tems for semi-orbital 
vehicles and missiles 
Further proof that you 
can continue to look to 
E-P KNOWMANSHIP 
for major break- 
throughs in flight con- 
trols, instrumentation, 
and components for 
aircraft, missiles, and 
space vehicles. 


oss many fronts including 

ry winged aircraft and 
a completely solid state design that already has logged 
flight time. Our record in the field of flight controls is 
a direct result of more than 40 years of close association 
with the operating needs ll! kinds of air vehicles. 
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ft types which employ Bendix 
atlable on request. 
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operating ASQ-37 black boxes and sys- 
tem controls. 

Collins believes that AIDE can pay 
its way at an aircraft manufacturers 
plant, as well as in the field, and has 
recently demonstrated the system to 
Republic Aviation. Although Republic 
now uses automatic test equipment to 
check out airplane wiring after instal- 
lation, as well as test benches to check 
ASQ-37 components before installa- 
tion, Wulfsberg believes that an AIDE 
check of the complete installation just 
prior to installing the six major black 
boxes would pay off. 

Wulfsberg says that experience to 
date at Republic, and with F-105s now 
. operational with the Air Force, indicates 
that 25% or more of the troubles result 
from malfunctions external to the six 
major black boxes, which AIDE can 
quickly pinpoint for maintenance per- 
sonnel. 


: FILTER CENTER 

> Stable Film Resistors—Nichrome film 
resistors which remain stable to within 
1% of rated values over a 90-day 
storage period are being fabricated as 
part of a thin-film component effort at 
Douglas Aircraft. Ohms per square 
values of the films range from 250 to 
$0,000 ohms. Typical power dissipa- 
tion is 2.5 watts. Titanium dioxide— 
aluminum capacitors in values up to 
0.1 microfarad were also developed by 
vacuum evaporating and then oxidizing 
titanium films, evaporating a_ silicon 
monoxide dielectric, and finally adding 
an aluminum second electrode. 





> Stepping Up Research—Accelerated 
applied research program is getting 
under way at Kollsman Instrument 
Corp., a division of Standard Kollsman 
and manufacturer of astro-guidance sys- 
tems. One phase of this program will 
involve application of techniques for 
generating, modulating and detecting 
light. This includes integrating devices 
such as optical masers into specific 
svstems. 


> Thin-flm Computer Readied—F easi- 
bility model of a stepping strip com- 
puter which will employ thin films to 
achieve reliability and producibility is 
expected to be completed in March. 
Developed under the Army-Navy In- 
strumentation Program at Douglas Air- 
craft, the model will have a magnetic 
domain memory consisting of magnetic 
strips into which information is stepped 
for storage. Following companies are 
participating in the development: 
Servomechanisms—magnetic domain 
memory; Litton Industries—logic de- 
sign; and Varo Mfg.—assembly of thin 
film techniques. 
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NEW AVIONIC 
PRODUCTS 





e Direct entry, data input unit has 10- 
key keyboard and can accommodate 
from 5 to 30 control keys. Unit can 


Clea’ 


aan, © 
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be adapted to variety of computer, 
checkout or testing systems. Manufac- 
turer: Clary Corp., 408 Junipero St., 
San Gabriel, Calif 


e Differential amplifier, Model TDA- 
875, a transistorized device for those 
applications where high common mode 
rejection, high input impedance and re- 
liability are needed. Front panel con- 
trol selects between differential and 
single-ended (potentiometric) modes. 
Characteristics include 3,000 megohms 


— 


' 
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input to output isolation, 100 megohms 
input impedance, 120 db. common 
mode rejection, 300 v. common mode 
level range bandwidths of 5 ke. differ- 
ential, 150 ke. single-ended. Bulletin 
875 with full specifications is available 
on request from manufacturer: Epsco- 
West, 240 E. Palais Rd., Anaheim, 
Calif. 


e Phase generator, Model PGA, com- 
pletely solid-state with guaranteed life 
of 10,000 hr., will drive synchros, chop- 
pers, demodulators, generators and mo- 
tors. Signals can be phase shifted 
through 360 deg. without amplitude 
variations. Generator output is zero to 


180., input 115 v., phase error, 30 min. 


Price is $425 with delivery from stock. 
Manufacturer: Theta Instrument Corp., 


520 Victor St., Saddle Brook, N. J. 


+ 


MAGNETIC 
POWER 
AMPLIFIER 


po (10) 


e Magnetic servo amplifiers will drive 
instrument-type two-phase servo motors 
controlling current to both phases thus 
reducing equipment standby power re- 
quirements. Input is d.c. polarity re- 
versible, output a.c. phase reversible. 
Total power gain in conjunction with 
company’s preamp is 8 million. Price 
is $93 each in quantities of 1-6 with 
three to four week delivery. Manufac- 
turer: Airpax Electronics Inc., Ft. 
Lauderdale, Fla. 


e Miniature 10-turn potentiometer, 
Model 160, available in resistance 
ranges up to 200,000 ohms in standard 
linearity tolerances to +0.5% or with 
special tolerances to +0.05%. Operat- 
ing temperature ranges are —55C to 
125C, power rating is 2.5 watts (40C 
ambient). Manufacturer: Spectrol Elec- 
tronics Corp., 1704 So. Del Mar Ave., 
San Gabriel, Calif. 
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THE NEW FORCE IN WORLD AVIATION 


Great names in aviation history: Vickers-Armstrongs 
(Aircraft) Limited—English Electric Aviation Limited— 
Bristol Aircraft Limited and Hunting Aircraft Limited 


challenge the future as 

BRITISH AIRCRAFT CORPORATION. By integrating their 
facilities, engineering skills and resources, a vast ac- 
cumulation of research, development and design ex- 
perience has been created and, along with it, a new 


force in world aviation. 

BRITISH AIRCRAFT CORPORATION products range from 
unrivalled tubo-props to a whole new family of “Clean- 
wing, second-generation jets—from supersonic military 
planes to active-service guided missiles and complete 
sophisticated weapon systems. 


BRITISH AIRCRAFT CORPORATION 


BRITISH AIRCRAFT CORPORATION is a whole far greater 
than the sum of its parts. Its future will crown the fame 
So long enjoyed by the founding companies. 





DESIGN OF THE FUTURE... DESIGN WITH A FUTURE 


BRITISH AIRCRAFT CORPORATION=100 PALL MALL, LONDON, S. W.1., ENGLAND 
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BRITISH AIRCRAFT co 





OF THE FUTURE 


DESIGN OF THE FUTURE... DESIGN WITH A FUTURE 
VICKERS-ARMSTRONGS (AIRCRAFT) LIMITED, A COMPANY OF BRITISH AIRCRAFT CORPORATION 
For further details contact Christopher Clarkson, U. S. Representative, 10 Rockefeller Plaza. New York 20. N. Y- 
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THE NEW FORCE IN WORLD AVIATION 


British Aircraft Corporation Has Designed: 
The world's most popular modern airliner—The Viscount. 
The only major European defence missiles— 
Thunderbird and Bloodhound. 
The R.A.F.’s fastest fighter—Lightning. 
The world's most economic transport—Vanguard. 
The only second generation long range jets—VC-i0O— 
Super VC-10—BAC-107. 
The Allied Nations’ most lethal Portable 
Anti-Tank Weapon —Vigilant. 
The R.A.F.'s Straight Through jet trainer—Provost 


It has been entrusted by the Britis: Government with: 


The project study for a Supersonic Airliner. 

The most advanced Tactical Strike Reconnaissance aircraft ever 
designed (TSR-2). 

The first all steel research plane to pioneer the frontiers of 
supersonic knowledge (T-188). 

Many new weapon concepts which are still highly classified. 
(Including Blue Water.) 


BRITISH AIRCRAFT CORPORATION 


The four member companies of British Aircraft Corporation have, 
since World War I, built over 5,000 aircraft of all types. This 
number includes: 500 four-engined Turbine Airliners, 900 Twin and 
Four engined Jet Bombers, 1,700 Jet Fighters, and 1,100 Trainers. 


DESIGN OF THE FUTURE... DESIGN WITH A FUTURE 


BRITISH AIRCRAFT CORPORATION—i00 PALL MALL. LONDON. S. W.1.. ENGLAND 








SPACE TECHNOLOGY 





Radar Designed to Control Lunar Landings 


New York—Raytheon Co. has worked 
out a preliminary design for a radar sys- 
tem that could take command of a 
Centaur or Nova space vehicle during 
the last 10 min. of its flight and give 
accurate commands to its retrorockets 
so the vehicle could make a soft landing 
on the moon. 

In a report presented at the Lunar 
Flight Symposium of the American 
Astronautical Society, Arthur Barabush 
of Ravtheon’s Missile Svstems Division 
delineated Raytheon’s initial design 
which would go into operation after the 
vehicle had approached the surface of 
the moon and had been turned so that 
its retrorockets faced the moon. 

The Raytheon system would work in 
conjunction with an infrared or optical 
horizon scanner which would control 
the verticality of the vehicle. 

According to Barabush, sensors that 
would enable a vehicle to make a soft 
landing on the moon would have to be 
capable of determining, continuously 
and accurately, three quantities: vehicle 
altitude vertical velocity (vector) and 
lateral velocity (vector). 

With a system that assumes com- 
mand of the vehicle at 60,000 ft. above 
the lunar surface at a vertical veloc- 
ity of 7,000 mph. + 700 mph. and a 
lateral velocity of zero, + 700 mph., 
altitude determination would have to 
be accurate to within 1% and velocity 
information would have to be within 7 
mph. of actual velocity when the space 
vehicle is slowed to near-zero velocities. 

Should the system be designed to take 
over at an altitude of 30,000 ft. above 
the moon with lateral and_ vertical 
velocities of zero, + 200 mph., altitude 
accuracy must be within 5% and 
velocity accuracy within 1-2 mph. at 
near-zero velocities. 

Raytheon’s design would use a closed- 
loop radar system to determine the 
three necessary quantities. Barabush 
said radar is preferable to optical-inertial 
or infrared optical horizon scanners for 
this purpose because the last two sys- 
tems, being open-loop, use information 
obtained several lunar radii away from 
the moon to control the landing and 
thus could be subject to large velocity 
errors if the moon surface altitude 
estimate was even slightly off. As an 
example, Barabush showed that if the 
estimated moon-susface altitude was 
only 100 ft. off, a velocity error of 22 
mph, could result. 

The Raytheon radar sensor would 
make use of the scattering properties of 
natural surfaces. Radar energy return- 
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ing from a rougu surface will be fre- 
quency shifted (doppler effect) by the 
relative velocity between the transmitter 
and the individual scatterer. Scattering 
will allow the velocity data to be gath- 
ered by radar that is beamed at an ob- 
lique angle to the surface of the moon 
Therefore, information from three non- 
coplanar radar beams aimed at the lunar 
surface like legs of a tripod, together 
with a vertical reference system such 
as an infrared horizon scanner, could 
determine both lateral and_ vertical 
velocity. 

In this tripod arrangement, one of 
the beams would also ; 
altitude measurement. 

Barabush maintained- that the radar 
could be instrumented with a CW sys- 
tem (transmitter continuously sending 
and receiver continuously picking up 
the scattered doppler-shifted signal). 
Aperture limitations in the Raytheon 
design prevented the use of a two-aper- 
ture-per-radar-beam straight 
CW needs separate transmitter and re- 
ceiver antennas) so Barabush recom- 
mended an FM-CW system having a 
design complexity only slightly greater 
than a straight CW system and requir- 
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Weight Protects Tiros Satellite 


Third stage of Tiros II booster vehicle, placed in orbit Nov. 23, 1960, was prevented from 
bumping its satellite payload immediately after separation by light-colored L-shaped weight 
in foreground of photo. Weight, part of a system developed by Douglas Aircraft Co. for 
the Delta launch vehicle, is a 1.5 lb. aluminum block, attached to a 40 in. nylon cable. 
At time of payload separation, the weight is released and unwinds, despinning and imbal- 
ancing the third stage so that it tumbles away from the satellite. 
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EAI 7ransistorized Analog Computer 


A WIDE RANGE OF 
SOLUTIONS AT 
DESIGN ENGINEERS’ 
FINGERTIPS... 


PACE TR-10, the first all transistorized desktop 
analog computer, puts proven high-speed compu- 
tation right where it’s needed — on the desks of busy 
engineers. With this easy-to-use simulator, you can 
quickly solve many problems without waiting for 
scheduled access to large-computing systems. Though 
compact in size, the TR-10 is a full-fledged analog 
computer capable of providing solutions to a wide 
range of design problems. Up to 20 amplifiers, plus 
linear and non-linear computing components are 
contained in one compact cabinet with no external 
racks. The TR-10 permits rapid evaluation of dif- 
ferent design approaches. It demonstrates the per- 
formance of a conceptual or drawing-board design 
prior to construction. Thus it saves time and money 
normally required for multiple test models with 
cut-and-try engineering. 


r 
Here’s How The TR-10 Saves 

Engineering Time 
The TR-10 is especially useful in solving problems 
in such diverse areas as servo-system design, heat flow, 
chemical reaction analyses, suspension systems stud- 
ies and many other problems involving dynamic 
conditions. Fast answers to problems posed by new 
design ideas immediately determine feasibility of 
projects. With the TR-10, engineers can explore new 
ideas as they occur — concentrate valuable time on 
the most promising area of study. 
(Applications notes are available describing typical 
problem solutions.) 


How Do You Use The TR-10? 


First—Represent in equation form the physical sys- 
tem to be studied. 


Second—Select through a simple computer diagram 
the computing components required to perform the 
calculation (programming) . 


Third—Interconnect these components on the com- 
puter (problem patching) and set problem parame- 
ters with adjustable controls. 


Fourth—Run the problem with results presented 
graphically on an accessory recorder or oscilloscope. 
You now have an electronic analog model of the 
physical systern under study. You can manipulate 
design parameters quickly, running comparative 
solutions without becoming involved in repeated 
calculations. With the TR-10 you can rapidly de- 
velop truly optimum designs. 


For complete details of TR-10, write for free copy 
of Bulletin CC821-A. 


4 PACE tr-io Analog Computer, including 
components for addition, subtraction, multiplica- 
tion, division, integration and generation of powers, 
roots, logs, antilogs and arbitrary functions. 











ELECTRONIC ASSOCIATES, INC. Long Branch, New Jersey 





a wide radio spectrum, 150 me. to 3 
kmce., shows that actual reflectivity is 
6 db. or greater than that indi- 
cated by computations based on an as- 
sumption that the moon’s surface is an 
isotropic scatterer. This, says Bara- 
bush, would indicate that some radar 
is not scattered by the lunar surface. 
Other experiments with earth areas that 
would seem to have the same charac- 
teristics as the lunar surface (drv 
deserts) have led some authorities to 
estimate that at a beam _ incidence 
angle of 70 deg., a —17 to —30 db. re- 
flection coefficient would result. Bara- 
bush thinks that 20 db. is a reasonable 
estimate. 

Another factor that could produce 
crror in the system and which Barabush 
thinks will not be known until a vehicle 
actually arrives at the moon, is the pos- 
sibility of a thick layer of dust on the 
moon which, if raised by the blast from 
the retrorockets, could scatter the radar 
energy sufficiently to render the system 
useless. 

Ionized sheaths around the moon 
would not bother the 35 kmce. radar, 
Barabush concluded, because the moon’s 
atmosphere is so thin, and the effect of 
ionized gases in exhaust plumes of the 
retro and lateral control rockets can be 
minimized by shielding and placement 
of the rockets. 

As an extra dividend from the 50-lb. 
landing package, Barabush said its in- 
struments could be used to send infor- 
mation back to earth after the landing 
is made. 


Capsule Spinning May 
Hamper Astronauts 


New York—Spinning a space capsule 
to create artificial gravity may reduce an 
astronaut’s ability to function properly 
because of the effect of angular accelera- 
tion forces on the semicircular canals 
of the inner ear. 

Dr. Ashton Graybiel, director of re- 
search at the Naval School of Aviation 
Medicine, told members of the Ameri- 
can Astronautical Society here that men 
who were subjected to several days of 
rotation in a centrifuge equipped for 
habitation sometimes experienced ex- 
treme discomfort at relatively low rpms. 
(less than those which are necessary to 
produce lg). 

Even normal head movements, par- 
ticularly toward or away from the center 
of rotation, created angular accelera- 
tion which caused the semicircular 
canals in the inner ear to send bizarre 
signals to the brain. This resulted in 
discomfort and/or sickness for many 
of the test subjects. At 1 rpm. little or 
no trouble was encountered by any of 
the test subjects beyond that of having 
to adapt to some visual phenomena. 
(Depending on which way the test sub- 
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PROBLEMATICAL RECREATIONS 48 





What is the smallest square number which, when squared results in 
the largest possible succession of equal digit Ladies’ Diary, 1810 


Our Monroe division’s Monrobot XI computer accepts information 
in every kind of computer language, discloses results of payroll 
computations, inventory control, linear programming, probability 
analysis, etc. any way you want to read them. For a booklet, write: 
Monroe, 555 Mitchell Street, Orange, New Jersey 


ANSWER TO LAST WEEK’S PROBLEM: An infinite series need not be 
the means of solution; a trivial means exists. 300 miles. 

LITTON INDUSTRIES 

Beverly Hills, California 
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“MIDGET WITH A PUNCH”! 


Bendix 16-/b. DC Starter Generator 


Designed specifically to help the new 
lightweight gas-turbine engines get 
off to a quick start is the Bendix® 
type 30B56 DC Starter Generator. It 
provides 10 lb. ft. of torque at 3,000 
rpm and will produce 30 volt/100 
amp. DC power when driven between 
7,000 and 12,000 rpm. 

This ‘‘midget with a punch”’ 
requires a minimum envelope since it 


measures only 4.6” dia. x 8” long. It 
comes with round, square, or QAD 
flange and includes a fan to supply 
its own cooling air up to 20,000 feet. 

If your needs are to start small gas 
turbines rated around 250 hp with a 
DC source, specify the Bendix type 
30B56 and get 3 KW DC power, too. 
See us for details as related to your 
specific application. 


GENERAL PRODUCTS DEPARTMENT 


Red Bank Division 


EATONTOWN, NEW JERSEY 


Its small size makes the 30856 Starter Generator 
ideal for use on the new small gas-turbine engines. 


West Coast Office: 117 E. Providencia, Burbank, ¢ alif. Export Sales & Service: Bendix International, 205 E. 42nd St., New York 17, N. Y. 
Canadian Affiliate: Aviation Electric, Ltd., P.O. Box 6102, Montreal, Quebec 





jects looked, objects at first appeared to 
move up or down.) 

At 1.71 rpm. the subjects experienced 
a slight amount of sweating, nausea, 
sleepiness, headache and difficulty in 
walking. 

The symptoms disappeared after a 
day or so but reappeared briefly when 
the rotation was stopped. 


Decay at 10 rpm. 


At 5.44 rpm. two of the subjects were 
able to adapt to more severe symptoms 
of the kind noted above but one sub- 
ject who had no previous record of 
motion sickness was completely inca- 
pacitated. Spinning at 10 rpm. brought 
on deterioration of most of the test 
subjects’ ability to perform normal 
functions because of the onset of severe 
symptoms first noted in the tests at 1 
rpm. 

The only man who experienced none 
of the symptoms and was comfortable 
at all speeds had previously lost the 
function of his inner ears. 

Graybiel, noting this, said that one 
possibility for relief of the symptoms 
in astronauts would be artificial deaden- 
ing of the inner ear responses as is 
done for sufferers of Minieres disease 
(vertigo caused by malfunction of the 
semi-circular canals). At present this 
is done with dosages of streptomycin, 
but Graybiel said that other means 
would have to be explored for healthy 
astronauts. 


AAS Forum Will Weigh 
U. S. Space Efforts 


Dallas, Tex.—Appraisal of U.S. space 
cfforts will be made by a forum consist- 
ing of Lt. Gen. Bernard A. Schriever, 
Dr. Wernher von Braun, Dr. Fred L. 
Whipple and Rep. Olin Teague (D.- 
Tex.) during a three-day program spon- 
sored by the American Astronautical 
Societv in Dallas, Jan. 16-15 

Talks by other national authorities 
will also highlight the sessions, during 
which about 60 reports will be presented 
covering space technology. There also 
will be static exhibits by more than a 
dozen manufacturers of equipment for 
istronauts and space vehicles. 

Space vehicles and their c»sts, space 
law, astrodynamics, cosmology, solar sys- 
tems applications, communications, 
navigation and guidance, bioastronau- 
tics, re-entry and recovery and social and 
political aspects of space operations are 
among subjects expected to be covered 
during the meeting. 

Presentation of two awards is also on 
the schedule-the AAS space flight 
award, acknowledging special astronau- 
tics achievements and the society’s Mel- 
bourne W. Boynton Award, recognizing 
contributions to astronautics in medical 
research. 
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Grumman Proposes Manned Luncer Spacecraft 


of Apollo-type missions shows 
ind propellants to reduce weight 
In this design, one of several 
prelude to its Apollo proposal, a 
hazard compartment is provided inside the double-walled spherical tank (21) containing 


Grumman proposal for manned lunar spacecraft capabl 
maximum use of ablative materials, structure, equipment 
of direct radiation shielding needed to protect the crew 
studied by the company’s Space Sciences Group as 


liquid oxygen. Grumman studies indicate that adequate crew shielding against normal 
radiation would be provided by a layer of carbon of sufficient thickness to weigh 20 psf. 
(AW Jan. 2, p. 24). 
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RECORD 


ON 
MAGNETIC 
TAPE 


For needed frequency re- 
sponse, use Ampex’s new 
4-megacycle tape recorders. 
Magnetic tape arrests radar 
giving you a second look or 
second try in reconnaissance, 
tracking, simulation, eval- 
uation or training. 


Want to know more? Write 
Ampex at the address below. 

















AMPEX DATA PRODUCTS COMPANY 
Box 5000 Redwood City, California 
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GE Engineering Group Studies And 


Evaluates Future Space Concepts 


Philadelphia—Wide range of space 
concepts from earth satellites to lunar 
colonization and solar exploration are 
under study here by the advanced 
engineering group of General Electric’s 
Missile and Space Vehicle Department. 

This advanced systems engineering 
team of 160 consists essentially of 
practical theoreticians whose job is to 
establish concepts of future systems, 
then assess the practicality of their 
ideas. General Electric feels the team 
is valuable not only for the sales pro- 
duced, but also for determining the 
most likely trends in future project 
personnel requirements, outlining sub- 
contracting support needed and devel- 
oping new scientific disciplines and 
technologies. 

Most of the advanced engineering 
effort goes into: 

e Company-generated conceptions, cur- 
rently in solar probes, large payloads, 
space terminals and lunar colonization. 
Object is to set the stage about two 
years in advance of a government pro- 
gram for systems designs and identifi- 
cation of technical requirements. 

¢ Government-funded study and devel- 
opment contracts, such as Apollo, ad- 
vanced re-entry concepts (Arc), Nimbus 
components and Advent. 

e Anticipated government contracts, in 
order to demonstrate company under- 
standing of such future projects as 
reconnaissance, weather, communica- 
tions and defensive satellites. Specific 
system studies include National Aero- 
nautics and Space Administration’s 
launch-from-orbit. Solo, orbiting geo- 
physical and astronomical observato- 
ries, and Prospector and Voyager plane- 
tary packages, and Air Force Smart, 
Vela Hotel, and Slomar projects. 

Overlapping requirements for scien- 
tific and military programs already de- 
fined, and those being examined for 
feasibility, are considered in the ad- 
vanced studies. Among common prob- 
lems under. consideration are orbital 
techniques for checking out, maintain- 
ing, repairing, staging and maneuvering 
manned and unmanned satellites. 

Project scientists have these areas 
under study: 

e Solar exploration, scen as involving 
a 250-lb. probe which will investigate 
the environment to within 9.3 million 
mi. of the sun. Objective would be a 
study of solar flares and fields, which 
could result in a foundation for a 
meteorological forecasting system of the 
sun’s weather. Missile and Space Vehi- 
cle Department is studying the compo- 
nent developments required for a solar 
probe which could investigate the total 


spectrum between the earth and sun. 
Payload currently is envisioned as a 
growth of the NERV package. 

e Large payloads, basically the approach 
considering one-stage flights from earth 
to planets. This approach is opposite 
that of launching planetary vehicles 
from an earth orbit and envisions vehi- 
cles 10 times the size of Nova able 
to put up payloads the size of a large 
ocean liner such as the Queen Mary. 
Group is attempting to separate fact 
from fantasy in determining the largest 
reasonable size for chemically fueled 
launch vehicles. From chemical fuels, 
the group will advance to studies of 
nuclear boosters and ion drives. 

Included in this study are considera- 
tions of how use can be made of 
materials of spent propulsion systems, 
which will be enormous, extremely 
rugged, but usually in the wrong shape 
for immediate use in the mission. 

e Space terminals, concerned with the 
general conception of requirements for 
a large space station which would func- 
tion as a communications satellite in 
a stationary orbit. Terminal would be 
the working area for a 40-man crew 
and would be serviced routinely from 
earth. The studies are aimed at deter-. 
mining how far in size and payload 
function it is reasonable to go. 

e Lunar colonization, to determine re- 
quirements for food, oxygen, power and 
return to earth for a 10-man crew, 
which would lay the framework for a 
means of exploring and exploiting the 
moon and planets. 

GE feels that colonization of the 
moon is no longer fantasy because of 
promising concepts in structural de- 
sign which incorporate use of a spent 
second-stage casing to attenuate landing 
shock. This technique would eliminate 
a requirement for landing rockets. 

Lunar landing vehicles to establish 
the colonies would be configured as 
intersecting sphere modules, which 
would be assembled on the moon to 
form a number of compact shelters for 
housing, laboratories, shops, power sta- 
tions, environmental generating plants, 
storage and recreation facilities. 

Using the present dollar value, it 
would require 200 Saturn launches, 
costing $850 million, to land the crew 
and 509,000 Ib. of essential materials 
for the moon colonists. Crew would 
consist of a physician-dentist, mechani- 
cal engineer, electrical-electronics engi- 
neer, electrical-mechanical engineer, as- 
tronautical engineer, chemist, geophysi- 
cist, space scientist, machinist-mechanic 
and a miscellaneous crewman with a 
general knowledge of all disciplines. 
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Precision 
Positive, precision, pushbutton control of the new 
and other high maneuverability aircraft—is yours today with the new Sperry 
SP-40 Automatic Pilot, now in full production. 
Worthy successor to the “workhorse” A-12 a 
simply-operated system weighs just 75 pounds, yet 


servos and other advanced features of the famous S 
the largest jets. Compatibility is assured with Sperry’s Integrated Instrument 


performance jetliners— 


nd SP-20 systems, this advanced, 
orporates high performance 
rry SP-30 pilot used on 


System and other equipment built to ARINC standards 
Inertial components in the SP-40 provide more positive yaw stabilization, 
itic wing leveling . . . roll 
» engagement. SP-40 affords 
pproaches under smooth 
ommand altitude hold, 


yet desirably “tight” control. Lighted pushbuttons 
radio control (VOR and ILS), heading select, and Doppler modes, in addition to 
the positive turn and pitch controls. All controls are incorporated in the 


improved turn coordination. Features include auto 
SP-40 Fgh Controtes rate-and-amplitude limiting to assure smooth hea« 
exacting automatic radio beam capture. . . precisi« 


Controller, the only cockpit component. 
The SP-40 customer is supported by Sperry’s world-wide sales-service 

organization, which includes trained engineers, instructors and technicians. 

Write or telephone for detailed information. 

SPERRY PHOENIX COMPANY, D/V/IS/ION OF SPERRY RAND HOENIX, ARIZONA 
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PIPER Cherokee four-place lightplane has swept tail and is powered by 160-hp. Lycoming O-320-B four cylinder engine. 


Piper Shifts to Low Wing Lightplane 


By Herbert J. Coleman 


Vero Beach, Fla.—Piper Aircraft 
Corp.’s entry into the low wing, all- 
metal lightplane market—the Cherokee 
—is being built here with design and 
construction methods aimed at sim- 
plicity combined with strength. 

The Cherokee, priced at $9,995, 
points up the swing toward all-metal 


SIMPLICITY of design and construction is pointed up in this exploded view of the Piper 


planes. Mooney Aircraft Co. also is 
moving into that area with its new all- 
metal Mark 21 four-placer which costs 
$15,995. 

Piper's latest entry into this highly 
competitive field was keynoted with 
rollout of the first production model 
here yesterday, an event timed with the 
S0th birthday of the company’s presi- 
dent, William T. Piper. 


Cherokee. Propeller is 60 in. Sensenich which may be changed to 61 or 62 in. size. 
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Rollout signified start of production 
in Piper’s new $1.3 million plant which 
was specifically designed for construc- 
tion of the Cherokee (AW Nov. 14, 
p- 128). The plane signifies a major 
change in Piper's design philosophy by 
moving the Tri-Pacer replacement into 
the low wing field. 

Although Piper now is building the 
two-place Colt sportplane and _ the 
Super Cub, both high wing aircraft, 
future development—including the pro- 
jected Piper Papoose two-placer (AW 
Dec. 26, p. 13)—will concentrate on 
low wings, primarily as a ground safety 
and handling factor, according to 
Howard Piper, vice president-research 
and development. 

The company feels that low wing 
aircraft are more practical, and safer, 
for ground handling in gusty and high 
wind conditions. High wings, Piper 
claims, have a tendeney to capsize in 
these conditions. Another low wing ad- 
vantage is placement of gear, giving a 
wider tread and thus easier taxung and 
turn capability. 

Cherokee keynotes another major 
switch in the all-metal approach, a 
departure from the Pacer’s fabric and 
metal tubing fuselage. The reason, 
Howard Piper explained, is simple—the 
company can build the Cherokee out 
of aluminum just as cheaply as it can 
from fabric, and metal is a_ better 
factor in sales because of its appearance 
and long life. 

Unlike Piper's other new model, the 
Colt—which uses many Pacer compo- 
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nents—the Cherokee is an all-new air- 
craft that already has generated con- 
siderable interest in stops at airports 
between Vero Beach and Piper’s Lock 
Haven, Pa. plant. 

The airplane has a slight resemblance 
to the Piper Comanche, engendered 
by the cabin shape and the swept tail. 
Wings are thick and have a 7 deg. 
dihedral for a high stability factor, 
particularly in yaw and roll moments. 

Chief of the design team is Fred E. 
Weick, director of Piper’s Vero Beach 
Development Center, a man with a 
broad design background that includes 
design of the Ercoupe and aerodynamic 
work with National Advisory Com- 
mittee for Aeronautics and Hamilton 
Standard. He also pioneered develop- 
ment of the tricycle landing gear. 

Weick’s choice of a swept tail on 
the Cherokee is a reflection of the 
introduction of the civil jet: “The air- 
plane looks better, but we could have 
built the airplane cheaper using a 
straight tail.” This factor, along with 
increased emphasis on exterior color 
and cabin design, is gaining increased 
importance in the business flying field. 
Cessna also sweeps tail surfaces, finding 
it a selling point. 

The Cherokee came into being in 
1956, when Weick headed areodynamic 
research, concentrating on agricultural 
planes, at Texas A&M. He was invited 
by Piper to take over its newly formed 
Development Center and given the 
Cherokee general specifications by 
Howard Piper. 

From Weick’s first office at Vero 
Beach, in the municipal hangar, the 
Development Center has moved into 
new quarters near the main production 
plant. About 300 persons are now em- 
ployed at Vero Beach by Piper, 50 on 
the Center’s staff. 

Design and construction simplicity 
has been the criteria in the Cherokee 
project from the start, and current pro- 
duction practices show that Weick’s 
team largely achieved this aim. Pro- 
gram has been under direct supervision 
of Karl H. Bergey, assistant to Weick. 

The Cherokee, which will reach a 
five-a-day production rate by next fall, 
is being built in a 123,400 sq. ft. plant 
which can be expanded if necessary 
without disturbing the production line, 
according to E. Herbert Andersen, Jr., 
assistant to plant manager M. L. 
Blume. 

In effect, the Cherokee has been in 
production, Andersen noted, since last 
September, when fabrication of parts 
for Cherokee Lot No. | started. Actual 
production schedule calls for comple- 
tion of the first 25 airplanes in a 10- 
week period starting Feb. 2 and ending 
Apr. 4. Second lot will be 75 airplanes, 
reaching a five-a-day rate by next fall. 

Most of Piper’s Cherokee work force 
is trained by key personnel who run 
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CHIEF of Piper’s Development Center at Vero Beach, Fla., is Fred E. Weick, left, shown 
by new Cherokee with Karl H. Bergey, assistant chief engineer in charge of Cherokee design. 


TAIL CONE is mated to the Cherokee’s main cabin section at this point on the Piper 
production line at Vero Beach. Cabin is built im two sections and mated on a rotating jig. 


LIGHT BEACON is installed on Cherokee tail as the first production model starts down the 
production line toward the engine buildup section. Track guides the airplane dolly. 
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the right 


spray gun 








can make a big difference 


Ask about our 
spray painting school 


It is possible to apply a wide range of 
finishes with a single spray gun... but 
it is not always economical. To get 
the most value from a spray gun it 
must be right in many ways. 

—tight for your coating...There are spe- 
cific guns for spraying almost every 
coating material known to man... 
modern finishes, thick mastics, vola- 
tile dyes, oils, abrasive ceramic mate- 
rials, adhesives, and many others 
—right for your work load...Some guns 
have heavy-duty features assuring 
long service life under hard continu- 
ous use...others are designed for 
light, intermittent use. Automatic 
spray guns save money and improve 
finishes at the same time. 

—or right for special purposes...Pole 
guns reach high places without scaf- 
folding...extension guns paint hard- 
to-get-into spots...pen-sized air- 
brushes touch up fine scratches and 
imperfections without masking. 

In the past 50 years Binks has de- 
signed spray guns for just about 
every purpose. Today the Binks line 
includes 25 basic models and thou- 
sands of nozzle combinations. 

Ask your industrial distributor 

for help in selecting the gun that is 


Open to all...NO TUITION... just right for your work, or write di- 


covers all phases 


rect for Bulletin 60-J. 


NATIONWIDE 
SERVICE 





Binks Manufacturing Company 
3138 Carroll Ave., Chicago 12, Ill. 


REPRESENTATIVES IN PRINCIPAL U.S.& CANADIAN CITIES * SEE YOUR ciassirieo Se DIRECTORY 
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an on-the-job training program. All 
tools, ties, jigs and templates are being 
made in the plant tool shop and only 
larger pieces of metal are being cut in 
Lock Haven and shipped to Vero 
Beach. 

Plant also includes a Plastics Produc- 
tion Department, headed by Robert 
Drake, that forms all Cherokee ex- 
tremities, such as the nose cowl, and 
tips for wing, stabilator, fin and rudder. 
Unit also makes hoppers for the Pawnee 
agricultural plane. 

Cherokee production follows ac- 
cepted aircraft building procedures in 
that parts are built on a_ particular 
schedule for stockpiling at strategic 
positions on the production line at 
certain times. First station on the 
double-U line is the stock room and 
parts forming area, where Cherokee 
parts simplicity is shown first hand. 

Cherokee uses 1,200 parts, compared 
with 1,600 for the Tri-Pacer. Another 
example of savings in this area: Chero- 
kee aileron has 10 parts, to 36 for the 
Comanche PA-24; the Comanche uses 
3,714 rivets to 1,785 for the Cherokee. 

The emphasis on parts reduction has 
an effect on other phases of production 
control. Paperwork, such as _ plant 
travelers for parts orders, and labor 
costs, are cut appreciably. 

Vertical tail is an excellent example 
of this stress on building Cherokee 
components out of as few parts as pos- 
sible, for obvious savings in cost and 
weight. Tail is bent to shape, beaded 
for strength (as is the stabilator) and 
tied to a brace which then is attached 
to a fitting on the main fuselage. 

Tail cone, another riveted section, is 
made here in a simplified jig operation, 
and then sent to the assembly section 
for mating at the main second station, 
a side-by-side operation in which crews 
work on the subcabin and main cabin. 
When completed, these sections are 
mated on a single dolly which then 
moves to the next station for tail cone 
mating. 

Turning down the main production 
line, and guided by a track, the air- 
plane gets its nose section, wiring and 
instrumentation. Wiring reflects an- 
other facet in the drive’ for simplicity in 
that a!l wires lead off a single harness. 
Instruments are installed singly because 
a packaged panel could be knocked off 
calibration by riveting machine vibra- 
tions, Weick explained. 

When the horizontal and vertical tail 
is mounted, the plane moves ahead to 
the engine mount section when the 
160-hp. Lycoming O-320-B four-cylin- 
der dual ignition powerplant is in- 
stalled. 

Engine mounting, tied to the firewall, 
also serves as support for the oleo- 
pneumatic nose gear and a top tube is 
hooked to a main brace which separates 
the pilot’s windshield and helps absorb 
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Piper PA-28 Cherokee 


Specifications 
(160-hp. Lycoming O-320-B engine) 
Gross weight (Ib.)...-...50 05. 2,200 
Empty weight (std.) (Ib.)....... 1,195 
Useful load (std.) (Ib.) .......... 1,005 
Empty weight (Auto Flite) (Ib.). .1,235 
Useful load (Auto Flite) (Ib.)...... 965 
Wing span (ft.) 
Weir te (FE. ons es cue 160 
Length (ft.) 
Height (ft.) 
Propeller diameter (max. in.)....... 74 
Power loading (Ib./hp.) 
Wing loading (psf.) 
Baggage capacity (Ib.) 
Fuel capacity, (std.) (gal.).......... 36 
Fuel capacity, with reserve (gal.). .. .50 
Tire pressure (Ib.)....24 main, 18 nose 
CB Ae eee 6.2 
Wheel tread (ft.) 
Performance 
Top speed (mph.) 
Cruising speed (75% power, sea 
level) pala 3 
Optimum cruising speed (75% 
power, 7,000 ft. mph.).......... 132 
Stalling speed (flaps down me: 56 
Takeoff run (ft.) fp 975 
Landing roll (flaps down, ft.). 550 
Best rate of climb speed (mph.). .. .85 
Rate of climb (fpm.) 709 
Service ceiling (ft.) 
Absolute ceiling (ft.) 
Fuel consumption (gph. 75% power) 9 
Cruising range (75% power, sea 
level, std. fuel) 4 hr., 492 mi. 
Optimum cruising range (55% 
power, 10,000 ft., std. fuel, 6.6 
ME 543 Seeks 5.4 hr., 650 mi. 
Cruising range (75% power, sea 
level, reserve fuel) ...5.5 hr., 675 mi. 
Optimum cruising range (55% 
power, 10,000 ft., reserve fuel 
J Pree 7.5 hr., 900 mi. 











bending forces. Airplane then swings 
back up a parallel line for installation 
of the wing and main gear. Wheels are 
all the same size, for interchangeability. 

Wing, which has a thick chord, is of 
simplified but rugged construction. 
Main spar, made of 2024T extruded 
aluminum by Alcoa, is shipped to Vero 
Beach for final milling touches and cut- 
outs in center sections. Spar is 12.5-ft. 
long and .275-in. thick and connects 
with a 4-ft. carry-through slab under 
the pilots’ seats. The wing is an NACA 
65.—415 airfoil section and has a 15% 
thickness ratio. 

Weick used an Ercoupe concept in 
designing the fuel tanks which form an 
integral part of the wing. They can be 
easily removed by unscrewing the skin 
from connecting panels and unfastening 
the fuel line from the inlet. Cherokee 
carries 36 gal. in the standard version 
and this can be increased to 50 gal. 

Slotted flaps have three positions of 
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Virtually a desk-top digital computer, here is a 
comprehensive guide for engineers and scientists 
requiring information on thermophysical prop- 
erties of materials. : aad | 


The Retrieval Guide provides quick access to the Like having a desk-top 
world literature on seven thermophysical proper- i digital computer 
ties: thermal conductivity, thermal diffusivity, dif- By 
fusion coefficient, specific heat, viscosity, emis- 
sivity, and Prandtl number. Properties of 14,240 
substances are reported, and 10,000 scientific and 
technical papers are cited. Each paper is coded for 
its actual content—substance, property, physical 
state, subject, language, and other data—assuring 
a positive knowledge as to what it contains. 


RETRIEVAL GUIDE TO | tm Puttiste 
THERMOPHYSICAL PROPERTIES 
RESEARCH LITERATURE 


Edited by Y. S. TOULOUKIAN 
SIGNIFICANT DATA Director, Thermophysical Properties 


- e D _ 
14,240 substances reported Research Center, Purdue University 
aw==@iC - a om- ~ ¥ 
oe ae a — R EPRESENTING the printout of a special 
fe ae lioy - 1,100 aig computer f the guide provides authori- 
i se A it age 530 tative sou rmation—access to a massive 
a rrous 5: 2.53 ’ 
pe at: ae , $750 body of k lge that has been collected, 
ewe ures _ sade 1 ie aan analyzed rr lated to meet the pressing 
—Cco °TClé 2 a- 
commercia products ,4600 ma needs of nd industry. Conveniently 
terials athe, aiceaaygea oa pte d 
37,800 reference entries 3a58? alg volumes, which are usec 
jointly, t val Guide is organized as 
thermal conductivity: 9,000 
—specific heat: 8,500 
nsive guide to substance 


-viscosity: 13,750 ns . ; } 
emissivity: 850 l 1, a dictionary Of synonyms 


. p : ated in tt olume 
—diffusion coefficient: 5,200 listed in the volume, 
_thermal diffusivity: 350 | formula and name index 

-Prandt] number: 150 7 substances. 
10,000 references covering world 800 classified code entries 
literature ¢ g the seven properties 
1,210 journals, reports, and : Pr ,000 bibliographical  cita- 
books supplying the references 1 an index of 9,439 names of 
9,439 contributing authors con- ting authors. 
veniently indexed The sour 1 include scientific and techni- 
1,892 pages, large 82x11 format cal jourt rts of industrial organizations 
man and res¢ ters, and others. 























follows 
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McGRAW-HILL BOOK COMPANY, INC., Dept. AV-1-9 
327 West 41st Street, New York 36, N. Y. 
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For 

THE 

VITAL 
DISCOVERER 
PROGRAM 


LOCKHEED 
USES 


DORSETT 


telemetry components 


Telemetry components designed and precision built by Dorsett 
Electronics will be aboard specially instrumented Lockheed 
Agena Space Vehicles to be flown in the Discoverer Satellite 
Program. 

Lockheed Missile and Space Division is the latest in a long 
list of missile and satellite prime contractors to buy Dorsett 
telemetering compenents for advanced aerospace research 
programs. 

Typical of the telemetering equipment originating at Dorsett 
Electronics is the Model 0-8 subcarrier oscillator. Requiring only 
6 volts at .7 (nominal) milliamperes primary power, this all- 
silicon transistor unit provides excellent temperature stability 
for drift-free data. With its compact packaging, the Model 0-8 
is ideal when electrical power is limited, space and weight are 
critical, and environmental extremes are to be encountered. 

For more i,ormation on the products and capabilities of this 
fast growing teara of telemetering specialists or on technical 
career opportunities, write today! 


DORSETT ELECTRONICS 
D 
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119 WEST BOYD @ NORMAN, OKLAHOMA e@_ JE 4-3750 





10, 25 and 40 deg. and cover 14.6 sq. ft. 
of wing area. They are controlled by a 
handle between the two pilots. Use of 
full flaps cuts landing speed 9 mph. at 
full gross weight of 2,200 Ib., from 65 
mph. to 56 mph. Empty weight is 
1,185 Ib. 

Seats follow the Piper pattern in the 
company’s other single engine planes 
and are made at Vero Beach, as is sound- 
proofing. Seat fabrics are made by Find- 
ley Industries, as are side panels, mats, 
headliners and the firewall blanket. 

Final production stage is the paint 
shop, which features a new concept ex- 
pressly designed for the Vero Beach 
facility. This involves use of hydraulic 
ramps to place the Cherokee in various 
positions for ease and facility in paint- 
ing. The shop, Andersen said, can han- 
dle up to eight airplanes at once in 
various stages, such as drying and cur- 
ing. Entire plane is painted as a single 
unit, rather than painting, say, wing 
and tail units separately for installation 
on the production line. 


No Ladder 


Use of the hydraulic ramps also elimi- 
nates the need for ladders and stands. 
Cherokee is first washed and etched, a 
coat of primer is sprayed on and base 
coat of Daytona White added. This 
drys for 4 hr. and masking and trim is 
applied. Final cure is made in the shop 
oven at 120 deg. for 2 hr. and the com- 
pleted Chcrokee then is rolled out onto 
the ramp for production flight test. 

The Cherokee was certificated by Fed- 
eral Aviation Agency at Ft. Worth, 
Tex., three months ahead of schedule 
partly because Weick and Bergey stayed 
with the airplane to make any possible 
FAA write-up changes on the spot. 
No. 1 Cherokee is classed experimental 
and No. 2 is the prototype, now flying 
steadily to build up service time. 

Current projects on the experimental 
plane include gathering flight data on a 
150-hp. engine for eventual approval as 
a second model. This will call for a 
lower gross weight figure not yet de- 
termined, which possibly will come out 
of the present 100-Ib. baggage capacity. 
Piper is considering a third model 
using a 180-hp. engine. 

Another project unique in business 
flying in that FAA is interested in metal 
fatigue involving lightplanes. Piper will 
run static tests on the experimental 
Cherokee at up to 100,000 cycles and 
make data available to the FAA. 

Cherokee prototype has been flown 
from Vero Beach to Lock Haven and 
back by Thomas F. Heffner, chief of 
flight test, who said fuel consumption 
worked out to 9 gph. at 75% power at 
7,500 ft. 

Short flight, from Vero Beach to 
West Palm Beach, was made by this 
Aviation Weex pilot along with Heff- 
ner in the right seat. Starting sequence 
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PLASTICS division fabricates Piper extremities; nose section gets final touches at left. 3 


showing reduction of necessary parts. 


EXTRUDED aluminum spar for Piper Cherokee (left) is milled before being sent to wing assembly section. At right, tail section compon- 
ents are checked by Forrest Strnetz, assembly division head. 


is simple—master switch on, fuel pump 
on and push the starter button. Chero- 
kee uses full throttle for takeoff and 
climb and airplane was off the ground 
at 65 mph. in about 500 ft. Initial 
climb was at 90 mph. and at a bit less 
than ‘1,000 fpm. 

The mode] has a fairly high noise 
level because Piper has not yet settled 
on what it considers proper soundproof- 
ing material and installation, and engi- 
neering section has a door fit problem 
that still is not ironed out, due to a 
bend at the top. Floor also is uncar- 
peted, using a plastic-tvpe matting. 

Leveling off at 2,500 ft., the Chero- 
kee showed the high degree of stability 
in trimming for this regime that the 
design calls for. Hands off flight was 
possible after airplane accelerated to 
122 mph. IAS. It was a warm day—60F 
—and airspeed trued out to 129 mph. 

The Cherokee handles easily and it 
would be difficult to get into trouble on 
the landing, which was made from a 90 
mph. final approach. Nose wheel is 
steered from the rudder pedals and both 
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THREE-VIEW of the Piper Cherokee shows the 7 deg. dihedral in wing. Airplane has a 
slight resemblance to the more expensive Comanche, sells for $9,995 in the standard 
version. Three wheels are of the same size for interchangeability and taxiing ease. 


Latest Experimental Meteorological Satellite on Course, 
Thanks to Bell Scientists—to Aid in Weather Forecasting 


des pay of operational weather satellites 
is one step’closer with the orbiting of the 
National Aeronautics and Space Admin- 
istration’s Tiros II. 

An on-the-job, working satellite, the 
TV-equipped Tiros II will take pictures 
of cloud cover and transmit them to earth 
for limited, experimental use in fore- 
casting weather. 

But despite its many instruments—TV 
cameras, tape recorders, solar cells and 
antennas— Tiros II would not be as use- 
ful if it were not in a nearly perfect 
circular orbit, made possible in large 
measure by the Bell Telephone Com- 
mand Guidance System. 


To provide accurate weather data, the 
satellite must be at an almost uniform 


BELL 


distance from the earth at all times. Tiros 
II's orbit varies within extremely narrow 
limits as it constantly circles the earth. 


Our Command Guidance System for 
the Tiros launching vehicle is a result 
of research and development by Bell 
Telephone Laboratories and production 
by Western Electric. This amazingly 
accurate system has scored many other 
successes in America’s space program. 


It has guided the successful Air Force 
Titan ICBM firings, and it helped make 
possible the first nose cone recoveries 
after flights of ICBM range. It also 
guided NASA’s Tiros I and Echo I into 
their carefully planned orbits, and will 
be used in other forthcoming space probes 
and satellite launchings. 


This Command Guidance System is 
one of a number of ways the Bell System 
is participating in the nation’s space 
effort. The skills and knowledge called 
for in this pioneering activity are im- 
portant assets in the country’s defense. 


More than 9000 solar cells—an invention of 
the Bell System—ring Tiros I! and provide 
power for its instruments. 





flight and ground visibility is excellent 
due to large window areas. 

Interior was decorated in light colors, 
which Heffner feels has a definite effect 
on reducing pilot fatigue on long trips. 
Baggage compartment is large and rear 
cabin includes a shelf for more storage 
room. This Cherokee was fitted with a 
Piper AutoNav, and a Narco Super- 
homer aud AutoF'lite are available; Heff- 
ner has been using AutoF lite on his test 
flights for more precise data-gathering. 

The AutoNav is a product of Piper's 
newest unit, the Vero Beach Electronics 
Division, headed by Peter H. Robeck. 
Division now is in an older building but 
eventually will move to new quarters. 

Fifteen men and women—all trained 
on the job by Robeck and Hans Sylten, 


project engineer—assemble the Auto- 
Nav, a low cost, low frequency radio 
compass which sells for $495. It is 
standard equipment on all Custom, 
Super Custom and AutoF lite models of 
Piper single engine planes; weight is 
54 Ib. installed. 

Robeck said the Auto-Nav is an out- 
growth of the Bird Dog, which Piper 
acquired in 1960 with acquisition of 
Aero Signal Laboratories, but the new 
unit has 50 times more sensitivity and 
twice the accuracy. 

The division also includes an Elec- 
tronics Development Laboratory where 
engineers now are working on design 
and development of an entirely new line 
of VHF transmitters and receivers for 
aircraft. 


SECOND prototype of this Swiss-built helicopter, which flew for the first time in September, 
has now recorded 12 flight hours. It was demonstrated to experts from the Swiss Federal 
Air Office at Meyrin, near Geneva. 


Swiss Helicopter Uses Fiber Blades 


Geneva—Improved version of the first 
rotary-wing aircraft to be built in Switz- 
erland, a single-seat, single-engine heli- 
copter, was demonstrated recently to 
representatives of the Swiss Federal Air 
Office, Berne, at a small airfield at 
Meyrin, near Geneva. 

The helicopter, X-HB-XVA, is pow- 
ered by a 65 hp. Continental A65-8 
reciprocating engine driving a_ two- 
blade rotor made ef glass fiber with a 
plastic covering. Each blade is 11.48 ft. 
long and 11 in. wide. The craft is fitted 
with a Bell-type gyroscopic stabilizer. 
Its empty weight 1s approximately 576 
Ib. Gross weight, including pilot and 
54 gal. of fuel, is approximately 795 
Ib. At a cruising speed of 744 mph., 
endurance is about 14 hr. 

Robert Stierlin, 34-year-old mechanic 
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for CERN (European Nuclear Research 
Center) at Meyrin, is responsible for 
the design and most of the construc- 
tion work, Stierlin, a helicopter en- 
thusiast since youth, spent some +,000 
hr. developing and building the present 
prototype. He says he has not built the 
aircraft with any commercial purpose in 
mind. 

Roger Mercier, one of Stierlin’s col- 
leagues at CERN, helped him construct 
the airframe of both the first and second 
prototypes. Stierlin built most of the 
rest of the helicopter single-handed in a 
small shed at Meyrin. 

Stierlin’s first experimental proto- 
type helicopter, powered by a French 
40-hp. Salmson engine, was completed 
in 1954. He demonstrated it the same 
year at a private European helicopter 


it Saint Etienne, France, 
iwarded first prize. 

by recognition of his 
erlin began work on an 

id prototype to be pow- 
ntinental A65-8. This 
first successful 30 min. 
late in 1957, but un- 

; were only begun this 
it has totaled 12 flight 


competition 
where it wa 
Encourag 
basic design, S 
improved 
ered by 
model m 
tethered fli; 
tethered flig! 
fall. At pr 
hours. 
Although Stierlin has logged only 32 
flight hou his two helicopter proto- 
types, he | een granted official per- 
mission to fly his craft in the vicinity 
of the Sv \ero Club’s Prangins air- 
field outside Geneva where the aircraft 
is based. 


Flight Tests Start 
On Klemm KI. 107D 


Nabern, Germany—Klemm KI]. 107D, 
first executive aircraft of four-seat capac- 
ity to be built in postwar Germany, now 
is undergoing flight tests here prior to 
planned scheduled production scheduled 
to begin n spring. First flight was 
made Oct 

Like it 
multi-pury 
latest ver 


decessor, the three-seat 
Klemm KI. 107C, this 
n the Kl. 107 series was 
developed Klemm-Bélkow group 
and will b luced under license here 
by Bélkow Appartebau Nabern GmbH., 
an associated company of Bélkow-En- 
twicklungen K. G., Munich, which 
markets the aircraft. 

Designed specifically for business and 
private flying, the Klemm KI. 107D is 
a single-engine low-wing monoplane of 
semi-mon jue wood construction. It 
has a spacious cabin with two side-by- 
side seats, a full-vision cockpit, a large 
baggage partment behind the two 
rear passenger seats and the usual light- 





Klemm KI. 107D 


Preliminary Specifications 

Dimensio1 

Span 

Length 

Height 

Wing 
Weights 

Empty 

Oil and ft 

Baggage 

Passengers 

Gross weig] 

without tip tanks: 
speed 
1 cruising speed . .143 mph. 


speed 


Performance: 
Maximun 
Maximu 
Landin 
Takeoff 
Landing 
Range 
Fuel cor 


PRR 1,033 ft. 


listance 
listance . 


sumption ........ 8.18 gph. 
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Picchio Four-Place F.15 Is Fully Acrobatic 


Four-place Picchio F.15, shown here with German registration assigned to its purchaser, is one of first 10 production aircraft to be deliv- 
ered. Others have been sold to buyers in Switzerland and Italy by Picchio manufacturer Procaer S.P.A. of Milan, Italy. Plane was 
designed to U.S. CAR Part 03, is fully acrobatic three-seater in utility category or a four-seater under normal requirements. Picchio 
has all-wood airframe with laminated plywood skin faced with thin layer of aluminum alloy for better resistance to atmospheric con- 
ditions and improved characteristics. Picchio cruises at 160 mph., was described in Aviation Week pilot report (AW Jan. 25, p. 94). 


plane instrumentation and radio instal- 
lation. 

Maximum speed is quoted at 158 
mph., cruise speed at 143 mph. Range 
is 807 mi. 


Wooden Wing 


The detachable cantilever wooden 
wing is of single-spar design with fabric- 
covered trailing edge section. 

The landing gear is fitted with oleo- 


pneumatic shock absorbers and _ glass 
fiber reinforced plastic fairings. Its 7.93- 
ft.-wide wheel track enables the aircraft 
to take off or land on unprepared 
ground and grass strips. The brakes are 
operated hydraulically from the rudder 
pedals. Parking brakes are controlled 
by a lever on the instrument panel. 
Upon releasing the locking mechanism, 
the steerable tail wheel can be turned 
360 deg. 





U. S. Business & Utility Aircraft Shipments 
October, 1960 





Make & Model 


Aero Commander 500A, B 
560E 
680E, F.. 
720 

Beech Super 18... 

Model 33 Debonair 

Model 35 Bonanza 

Mode! 50 Twin-Bonanza 

Model 65 Queen Air. . 

Model 95 Travel Air. . . 


Piper PA-18 Super Cub 
PA-22 Tri-Pacer. . 
PA-23 Apache 
PA-23 Aztec. 
PA-24 Comanche 180. .... 
PA-24 Comanche 250..... 
PA-25 Pawnee 


Totals , 





Net Billings 


| 


$866,000 


$1,988,000 


| 
eSeowea 





$8,717,000 





Total shipments 





Above shipments reflect model changeover period, which influences delivery schedules in the fall. 

are down 142 units from the same month last year and net billings are down $385,000 for the comparative period. 
October, 1960, include 6,197 units with total net billing value of approximately $123,390,000, 
which compares with 6,296 units valued at $106,693,000 for the same period last year. 


October shipments 








Powerplant is a single air-cooled, four- 
cylinder 180-hp. Lycoming with an elec- 
tric starter. Engine drives a variable- 
pitch propeller. 

Two fuel tanks, each containing 26.41 
gal., are located in the wing roots. Two 
auxiliary tanks located in the wing tips 
and containing 13.20 gal. each can be 
supplied as an optional extra. 

Standard and de luxe models of the 
Klemm K1. 107D are available. Stand- 
ard version is supplied with the normal 
flight instruments and engine mainte- 
nance tools; the de luxe model with 
extra VHF and navigation equipment 
as well as a wider range of flight instru- 
ments. 

Optional extras include crop dusting 
equipment, wheel skis and a glider tow- 
ing device. 

A definite price has not yet been 
fixed, but the manufacturers expect the 
standard Klemm KI. 107D to sell for 
approximately $13,625, and the de luxe 
model for slightly more. 


First English-Based 500B 
Sold to Manufacturer 


First Aero Commander sold for use 
in England has been purchased by 
Geoffrey Woods, of Colchester, Essex, 
for use in sales trips throughout Eu- 
rope, Africa and the Middle East. 
Woods’ company manufacturers venti- 
lating fans and heat exchangers. Plane, 
a Model 500B, was flown to England 
from Bethany, Okla., by Peter Wellby, 
company pilot. Woods chose the 500B 
from available literature and will have 


his first cide in England. 
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A3J adds far-reaching power to Navy’s airborne arsenal 


The Navy’s fast carrier task forces, cruising the seven seas 
of the world, are powerful watchdogs of peace. And one 
of the Navy’s most potent instruments for keeping world 
peace is the far-reaching, carrier-based A3J Vigilante. 

Though the A3J is small enough to operate from aircraft 
carriers and limited-space airfields, it packs a powerful 
punch. It can perform attack. interception, or reconnais- 
sance missions at deck level or up in the stratosphere. Its 


high speeds get it in and out 1 hurry. Advanced con- 
trol, navigation and delivery systems enable the A3J to 

iny attitude or altitude. 
speed. hitting power, han- 
Vigilante is a practical, 
or for limited 


itile weapon possessed 


operate any time, in any weather 
From every standpoint —si 

dling ability—the compact 

business-like airplane. For glol 


lefense... 
warfare—the A3J is the most 
by any navy in the world. 


This year marks the 50th anniversary of Naval Aviation. 


\VISION OF NORTH AMERICAN AVIATION, INC. _A\_ 





POLYFORM Enclosures ae 


FOR NEW EFFICIENCIES, 


by Barber-Colman quickly solve NEW ECONOMIES 
your envelope problems Se 


any other method. 

No longer must the traditional “black box” be oblong. A new method 
helps to answer the many shape complexities facing you today. New Provide use of thin, lightweight 
Barber-Colman POLYFORM gives you precision-formed, lightweight en- metal walls heretofore 
closures for controls and other components in practically any configuration 

to fit odd-shaped, limited areas within missiles, other advanced air 
vehicles, and various types of complex electronic gear. Any shape that 
can be cast can be furnished . . . any metal that can be drawn can be used, 
including stainless steel, aluminum and special magnetic materials, as San we wate teen amy enete 
shown by the few examples below. Dissimilar metals can be laminated. ad see eanc nat 
POLYFORM inside dimensions can be held to +.005” or better . . . wall 
thickness can be controlled to +.005”. For complete details on revolu- Economical... either for 
tionary new POLYFORM Enclosures, send for a copy of Bulletin F10342 complex shapes or for short 
or consult the Barber-Colman engineering sales office nearest you: Balti- runs of conventional shapes 
more, Boston, Dayton, Fort Worth, Los Angeles, Montreal, New York, that do not justify extensive 
Rockford, San Diego, Seattle, Winter Park, Florida. tooling or hand fabricating. 


unavailable. 


Provide highly efficient 
magnetic shielding if desired. 


POLYFORM Enclosures 
can be made in 
virtually any shape 


THE MARK OF QUALITY 


BARBER-COLMAN COMPANY lente 


COLMAN 


AIRCRAFT AND MISSILE PRODUCTS: AIR VALVES. ELECTROMECHANICAL 
ACTUATORS. TEMPERATURE CONTROL SYSTEMS. POSITIONING SYSTEMS, SOLENO/DS 
TRANSDUCERS AND THERMOSTATS. SPECIAL GROUND TEST EQUIPMENT, POLYFORM ENCLOSURES 





Mexicans Fight Drug Traffic From Air 


Mexico City—Mexican narcotic and 
health agencies have taken to the air 
to wage war against growers of mari- 
juana who have developed clandestine 
plantations in rugged mountain gorges 
and slopes. 

Using Piper PA-18 Super Cubs, 
the narcotics agents, headed by Capt. 
Enrique Soto Rodriguez, are striking 
at a source of supply estimated worth 
“hundreds of millions of dollars,” and 
most of it is smuggled into the U. S. 
across 1,500 mi. of border. 

The growers have since expanded 
from marijuana to poppies, which are 
processed into opium, cocaine and 
heroin. 

The airplanes—six PA-18s, two Cessna 
180s and a Cessna 310—are under com- 
mand of Capt. Xavier Merino Arroyo, 
who trained the bush pilots and super- 
vised PA-18 modification. Other planes 
are used mostly for freight and mercy 
missions. 


Strut Beefup 


Modification was a strut and fuselage 
beefup to meet high g forces encoun- 
tered in turns and dives necessary to 
enter gorges where the narcotics fields 
usually are found. The planes also op- 
erate at high altitude (Mexico City is 
7,400 ft. above sea level) and to guard 
against icing, the carburetor heat unit 
was enlarged. 

Altitude is a constant problem. In a 
recent “Operation Volcano,” the pilots 
flew from 14,000 ft. to 19,000 ft. (above 
sea level) on flights checking areas 
around two volcanos, Popocatepetl and 
Iztaccihuatl. The planes searched 1,000 
sq. mi. in 24 missions, amounting to 86 
hr. of flying time. 

In this operation, the air crews and 
ground forces, mostly Mexican infantry 
soldiers’ destroyed 21 metric tons of 
marijuana plants, worth $850,000 after 
processing. 

Because a pilot doubted the PA-18’s 
capability at extreme altitudes, Merino 
flew him to 23,000 ft.—without oxygen 
—to demonstrate that the plane could 
cross mountain peaks. Ordinarily, pilots 
take oxygen bottles on the 16,000-ft. 
missions. 


Altitude Flight 


Merino said he spent about 25 min. 
at altitude after taking off from Mexico 
City. He said he reached 23,000 ft. 
after about 30 min., with the aid of 
thermals. Both men suffered slight an- 
oxia, headaches and dizziness. 

Effectiveness of the system was 
shown in “Operation Guanajuato,” in 
which a 1,250 sq. mi. area was searched 
in 25 missions. The agents spotted 25 
different marijuana patches and vec- 
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tored ground troops to the scenes. Mer- 
ino said the crops would have produced 
5-6 tons of plants from which could 
have been gained 220 Ib. of marijuana 
worth $150 Ib. in the U.S. market. 
Eight traffickers were captured. 

A third agency, Chief of the Federal 
Judicial Police, says it plans to build up 
its own six-plane fleet to combat drug 
trafiicking from its branch of the gov- 
ernment, which is responsible to “the 
Mexican attorney generai. Plane types 
have not yet been selecte d. 


The 
Narcotic 
Health an 
ested in 
evaluated 
and a H 
tests. Ba 
helicopter 
at altitud 


plus good 


g 
landing « 


Actual 


coordinat 


f 


] 


two agencies—Federal 


ind Department of 
Assistance—are inter- 
helicopters and have 


r-place Sikorsky S-51 


2-E. in 


mountainside 
the agencies said, is a 
in operate efficiently 
00 ft. above sea level, 
iltitude takeoff and 


m plantations follow 


field reports from in- 


PIPER PA-18 Super Cub makes low pass over Mexican field suspected of being used to 


grow marijuana. 
by Mexican narcotics agents, 


ds 


Trap between gear struts snags crop samples on low passes for evaluation 
Agencies use six Super Cubs for this work. 


pr pane tsoope canal marijuana plant found in field on mountainside. 
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TAPCO POW 


Sa 
ne TAPCO HAS ENGINEERING AND 


SOLID PROPELLANT 


ENGINEERING —For the past several 

years the TAPco Group has been 

working with solid rocket firms on 
TAPCO can and has produced development of both fixed and vector- 
large quantities of high quality nozzles, ing nozzles. 


on schedule and at competitive prices. ‘ : . 
A few of the many TAPCO’s work in this field has pro- 


configurations are shown below. duced advancements in nozzle materials 
and techniques, including low-ablation 
reinforced plastics, refractory metal 
throats, and low torque, positive seals. 


These projects are handled by an out- 
standing project engineering team, 
capable of proceeding from concept 
through prototype production on a 
tight schedule. This team is supported 
by heat transfer specialists, dynamics 
analysts, structures and materials 
experts, a large plastics laboratory 
and an advanced high-temperature 
metallurgy laboratory. 


Advanced projects at Tapco 
offer excellent career oppor- 
tunities for qualified engi- 
neers and scientists. Write 
Director of Professional 
Employment. 





ANUFACTURING EXPERIENCE IN 


OCKET NOZZLES 


MANUFACTURING ~— The million-and-a-half 

square feet of the Tapco Cleveland plant contain all 

the direct and supporting equipment required for 

nozzle production on any scale, including anew 2500- — ty, 9500-ton reinforced 

ton reinforced plastics press for pressure-molding high _ plastics press, recently added to 


density, low-ablation materials. TAPCO’s manufacturing facilities, can 
pressure-mold plastics up to 8 feet 


Each production nozzle program at TAPcois under _jn diameter and 4% feet long. 
the direction of a program manager. His job is to insure 
that quality and performance of products are con- 
stantly checked and rigidly maintained, and that the 
work is delivered on schedule. 


Because of TAPCO’s nozzle engineering experience, 
customer-initiated design changes are efficiently 
handled. Changes are analyzed by the product engi- 
neering team, and are promptly phased into production. 


TAPCo can work for you on make-to-print business 
at a competitive price...can work with you on design 
concept ...or can contribute to your nozzle program 
at any step along the way. You determine the help 
you want, Tapco has the capability to provide it. 


TAPCO GROUP 


Thompson Ramo Wooldridge Inc. 


Dept. AW-1961 © Cleveland 17, Ohio 


DESIGNERS AND MANUFACTURERS FOR THE AIRCRAFT, MISSILE 
AND SPACE, ORDNANCE, ELECTRONIC AND NUCLEAR INDUSTRIES 











AN ACHIEVEMENT IN DEFENSE ELECTRONICS 


HIPAR Proves Effective 
In Hercules Anti-Missile Test 


This new General Electric High Power Acquisition Radar (HIPAR) more 
than triples the detection capability of the U. S. Army’s Nike-Hercules 
System. Produced for Western Electric, Nike-Hercules System Prime Con- 
tractor, this General Electric radar provides high resolution target data 
at long range and high altitudes on bomber and fighter aircraft, air- 
launched missiles and tactical ballistic missiles. The effectiveness of this 
Improved System was demonstrated at the White Sands Missile Range on 
June 3, 1960, with the successful intercept and destruction of a Corporal 
Missile, and in August and September, 1960, when target Nike-Hercules 
Missiles were destroyed by their defending counterparts at altitudes to 
almost 100,000 feet and closing speeds near Mach 7. 176-06 


Progress /s Our Most Important Product 
HEAVY MILITARY ELECTRONICS DEPARTMENT 


DEFENSE ELECTRONICS DIVISION ¢ SYRACUSE, NEW YORK G E N E a A L @ £ LE CT 2 | C 





























formers and the results of air surveil- 
lance. For example, an “overly green”’ 
cornfield could mean the presence of 
marijuana plants interspersed in rows 
of cornstalks. 

To obtain plants, the pilots often 
dive low over the field, skim the rows 
with the landing gear and pick up the 
growth in a simple wire basket trap 
strung between the gear struts. To do 
this in gorges, the pilot often makes 
what Merino calls a “regresion de com- 
bate,” a tight wingover. Radios are 
used for communication with troops, 
although amplified loudspeakers have 
also been used on the airplanes. 

The drug growers, Merino said, have 
often fired on the airplanes but there 
have been no fatalities. The pilot and 
his observer are armed with automatic 
weapons. 

When not hunting marijuana fields, 
the pilots work directly under the 
Minister of Health on missions ranging 
from medical deliveries to remote sites 
to spraying of bug-infested areas. They 
also ferry health officers to villages. 


PRIVATE LINES 


Federal Aviation Agency is analyzing 
industry opinion on need for changes 
in regulatory requirements for aerial 
applicator business. FAA’s survey pre- 
sented to applicators for preliminary dis- 
cussion has met mixed for-and-against 
reaction. Previously, FAA has written 
no formal regulations but has granted 
waivers in individual cases and now is 
considering abandoning this system in 
favor of positive regulations. Seven 
subjects have been listed for possible 
regulation: definition of applicator; 
certification rules; certification require- 
ments; operations and training manuals; 
personnel requirements; operating rules, 
and records and reports. 


Hawthome School of Aeronautics, 
Ft. Rucker, Ala., flew 9,707 hr. in- 
volving 25,000 takeoffs and landings 
without an accident in ‘its first year of 
operation in Army pilot training, using 
Cessna L-19 lightplanes. Beverly E. 


#3 


ARC’s Starflite | Navaid Packhess 
Installed in Bell 204B Helicopter 


Bell Model 204B turbine-powered helicopter (AW Sept. 12, p. 146), 
civil demonstrator version of the U. S. Army HU-1B, is equipped 
with Aircraft Radio Corp.’s Starflite I communications/navigation 
equipment package (AW Dec. 5, p. 118). The avionic equipment, 
housed in nose compartment (above), consists of: 1-21-A ADF; 
2—15-F VHF navigation; 3—210-B VHF communication trans- 
mitter and receiver (400 channels); 4—15-F VHF navigation; 5—F-17 
audio amplifier; 6—B-18A RMI converter; 7—T-25A VHF trans- 
mitter (360 channels); 8—R-33A marker beacon (three-light); 9— 
CA-12A computer amplifier; 10—R-31A glide slope receiver. At 
left the Model 204B makes a demonstration flight above Aircraft 


Radio Corp.’s Boonton, N. J., plant. 
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(Bevo) Howard, heads the contract 


school. 


Aerial water-dropping technique de- 
veloped Ontario Department of 
Lands and Forests has been credited by 
Minister J. W. Spooner for marked cut- 
back in acreage ruined by forest fires. 
Department has a fleet of 50 de Havil- 
land Be ind Otters; Otter carries 
160 gal. of water, and the Beaver 90 gal. 
for dump n “hot spots” in fire areas 
and retu g for refills. 


Lockheed LASA 60 Azca- 
flown to San Luis Potosi, 
vork is under way on a 
new pr n plant for the light util- 
itv tran t (AW Oct. 24, p. 23). 
wered by a 260-hp. Con- 
was built at Lockheed’s 
facilitv. First Mexican- 
will roll out next Feb- 


Prototype. 
rate has 


Mexic« 


Prototvp 
tinental 
Marietta 
built Az 


ruary. 
Falstaff Brewing Corp., St. Louis, 

Mo., h hased a Convair transport 

convert Remmert-Werner, Inc. 











New 
Ways To See 


Fire... 


Another 
example of how 


——e 2 et A LRN 


Fenwal has developed two advanced methods of find- 
ing fire or overheat faster in aircraft and missiles. 

Fenwal’s FIDO (Fire Inspection Device Optical) 
permits a pilot to visually monitor potential danger 
areas from a remotely located control panel. He merely 
looks into a tube containing FIDO’s optically oriented 
glass fibers to see the hidden area. Or, FIDO can be used 
by launching crews to check out blind areas in missiles 
ana rockets. Image resolution is as fine as use demands! 

Fenwal’s Surveillance Detector sees fire or overheat 
that may occur in large volumes, eliminating the 
*‘misses”’ that may be present when point or line detec- 
tion is used. It operates photoelectrically and is sensitive 
either to the first flicker of a flarae or to heat radiation. 
It is “blind” to daylight and even the direct rays of the 
sun — it “‘sees’’ only the potential danger! 

These advanced Fenwal safety devices are the end 
products of long and continuing research. They comple- 
ment Fenwal’s established capabilities in unit and con- 
tinuous detectors, and explosion suppression. A Fenwal 
engineer will gladly supply details. FENWAL INCORPO- 
RATED, 121 Pleasant Street, Ashland, Massachusetts. 


DOETECTS TEMPERATURE... PRECISELY 





Stock Transactions 


The Securities and Exchange Com- 
mission’s Summary of Security ‘Trans- 
actions and Resultant Holdings for the 
period Sept. 11 to Oct. 10, 1960, 
reported the following transactions by 
three executives of The Martin Co.: 
acquisition of +4,630 capital shares 
through exercise of option by William 
B. Bergen, officer and director, making 
a holding of 12,809; acquisition of 
3,150 capital shares through exercise 
of option by Clarence W. Miles, direc- 
tor, making a holding of 3,150; acquisi- 
tion of 1,736 capital shares by Earl R. 
Uhlig, officer, making a holding of 
4,162. Other transactions for the period 
Sept. 11 to Oct. 10 include: 


All American Engineering Co. Disposition 
of 400 common shares by Robert B. Cotton, 
officer, leaving a holding of 11,472; dispo- 
sition of 200 common shares by Donald B 
Doolittle, officer and director, leaving a 
holding of 6,724; disposition of 200 common 
shares by Chester G. Jones, officer, leaving 
a holding of 1,152; disposition of 2,000 
common shares, his total holding held indi- 
rectly, by Harry W. Lunger, director (direct 
holding remains 8,240.) 

Allegheny Airlines. Disposition of 100 
common shares, his total holding, by Edwin 
I. Colodny, officer; ecquisition of 100 com- 
mon shares by Nelson B. Fry, Jr., officer, 
making a holding of 200; acquisition of 
$3,000 of 64 convertible debentures by 
Hamilton O. Hale, director, making a hold- 
ing of $3,000; acquisition of $2,000 of 64% 
convertible debentures by Lawrence L. 
Stentzel, officer, making a holding of $2,500 

American Bosch Arma Corp. Disposition 
of 10,214 common shares, owned indirectly, 
by Charles Allen, Jr., director, leaving a 
holding of 40,457. 

Ampex Corp. Acquisition of 150 common 
shares by James E. Brown, officer, making 
a holding of 850; acquisition of 200 common 
shares by Kenneth R.: Rickey, officer 
making a holding of 200; disposition of 
1,000 common shares by Walter T. Selsted, 
officer, leaving a holding of 1,625. 

Aveo Corp. Disposition of 200 common 
shares by Frank S. Larson, officer, leaving 
a holding of 4,503; disposition of 4,000 com- 
mon shares by A. B. Newton, officer, leav- 
ing a holding of 1,666. 

Avnet Electronics Corp. 
4,000 common shares by Michael G. Kletz, 
director, leaving a holding of 10,072. 

Chance Vought Aircraft. Acquisition of 
250 common shares by Clifford E. Burt, offi- 
cer and director, making a holding of 850; 
disposition of 400 common shares, his total 
holding, by Leonard F. McCollum, director 

Continental Airlines. Disposition of 200 
common shares by Lawrence C. Ames, di- 
rector, leaving a holding of 7,800; acquisi- 
tion of $15,000 of 43% convertible subordi- 
nated debentures by Mark Kramer, officer, 
making a holding of $20,000; acquisition 
of $10,000 of 53% convertible subordinated 
debentures by Lawrence C. Ames, director 
making a holding of $35,000. 

Eastern Air Lines, Ine. 
2,200 common shares by T. F. 
officer, Jeaving a holding of 6,595; 
tion of 520 common shares, his total holding, 
by B. ‘Griffith, officer; acquisition of 100 
common shares through exercise of option 
by Robert L. Turner, officer, his total hold- 
ing. 

General Dynamics Corp. Acquisition of 
825 common shares, owned indirectly, by 
W. McCormick Blair, director, making a 
holding of 3,075 (direct holding remains 
3,700); acquisition of 700 common shares 
by Robert P. Meiklejohn, officer, making a 
holding of 2,700; disposition of 3,400 com- 
mon shares by Robert C. Tait, officer, leav- 
ing a holding of 5,000. 

General Precision Equipment. Disposi- 
tion of 100 preferred shares by Donald W. 
Smith, officer and director, leaving a hold- 
ing of 700. 


Disposition of 


Disposition of 
Armstrong, 
disposi- 
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Catalog 


no. 1A 


aviation refueling equipment 


Contains Facts and Figures on 
Buckeye’s complete line of new avi- 
ation refueling equipment. 
@ OVERWING REFUELING NOZZLES 
@ UNDERWING REFUELING NOZZLES 
@ OL NOZZLES 
@ VALVES AND ADAPTERS 
7 


HYDRANT COUPLING AND 
EMERGENCY VALVES 


HYDRANT ADAPTERS 
HYDRANT MANHOLES 


MILITARY SPECIFICATION 
REFUELING EQUIPMENT 


catalog 


If you have anything to do with the 
purchase or specification of aviation 
refueling equipment, or if you’re 
just curious, we want you to have 
a copy of our new Buckeye Avia- 
tion Refueling Equipment catalog. 
It’s free for the asking. 


+ BUCKEYE IRON & BRASS WORKS 
Vite aviation Department 
W 

PO Box 883, Dayton 1, Ohio 
Please send free Aviation Refueling 
Equipment Catalog AW-660 
NAME 
ADDRE 
CITY STATE 
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SERVICE STEEL WAREHOUSE! 


int, He 
Er 


BUFFALO 


AIRCRAFT 


SERVING THE AIRCRAFT INDUSTRY 


eee CINCINNATI 


. . THERE’S ONE NEAR YOU 


DETROIT LOS ANGELES 


at UBING 


OR OVER 40 YEARS 


SERVICE STEEL Div. 


VAN PELT CORPORATION - Mill: 


ADRIAN, MICH. 

















The mystery of radiation in space 


3 


Before man can safely travel into space, we must 
know more about the radi ill encounter there. 
What kind it is. How muc! s. Where it is. 

A tiny Hughes radiation de , housed in this elec- 
tronics assembly, answers t! iestions. It is the most 
advanced detector yet devel thousand times faster 
reacting, smaller, more rug¢ n any other. 

Hughes detectors such as thi orting back from outer 
space, have already provide formation vital to our 
Man in Space programs. Be: f their small size and 
high sensitivity, Hughes det in do many scientific, 
industrial and medical jobs sible for other devices. 
They can give foot soldiers nt means of warning 
against harmful radiation. '] ill find many uses in 
medical! research and cancer vent. They are invalu- 
ble for controlling atomic r« s—as well as for process 
applications such as flow n ement, thickness gaug- 
ing, liquid level measureme: ell logging and others. 
Hughes radiation detectors product of the Hughes 
Nuclear Electronics Labora specialists in the gen- 
eration, detection, handling inalysis of radiation. 
In addition to the measur: of radiation in space, 
other Hughes space-orien ects include satellite 
communications systems, 1 nd infrared detection 
systems, ion engines, luna x systems and space 
vehicle guidance systems. 

Hughes advancements in t! e of the electronic art 
are based on foresight, ima ind proven manage- 
‘ment capability. The relia nd operational capabil- 
‘ities of Hughes systems ha\ ed them the confidence 


of users throughout the fr: 


th Electronics 


Nuclear I Laboratories 


Li sA fornia 
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BENDIX 
CHROME 
CERAMETALIX, 


it is ideally suited for apptications in oxidizing at 
to 3000°F. range. It combines resistance to heat, oxidation, and erosion. 
Chrome Cerametalix offers great promise in aircraft, missile, and engine 
components, and in a wide range of industrial processes including the 
steel and petroleum processing industries. In addition, the ability to 
machine and work Chrome Cerametalix with conventional methods and — 
equipment makes it especially attractive to designers. 

For complete information on this remarkable new material, write 
Cerametalix Sales Department. ; 


Bendix pbivision ow South Bend, INI). | Bee 


# a 
> ? 


FORGEABLE, WORKABLE. 





WHO'S WHERE 


(Continued from page 23) 





, 
Changes 

Leroy R. Barr, general manager, Lear- 
Romec Division of Lear, Inc., Elyria, Ohio, 
succeeding H. C. Andrus, retiring. 

David D. Terwilliger, chief engineer-sys- 
tems, Precision Products Department, Nor- 
tronics Division of Northrop Corp., Haw- 


thorne, Calif., and David W. Pertschuk, 

director of reliability and quality control. INERTIAL 
Frank E. Maddocks, a senior member- 

business development staff, Arthur D. Lit- 

tle, Inc., Santa Monica, Calif. 
Clifford F. Abt, manager, Research De- 


partment, Arma Division of American Bosch 
Arma Corp., Garden City, N. Y., succeeding 


f. smard Litman, nx ‘ , f 
at ecco pe scientific oe ag ‘ SINGLE AND 

Louis F. Heilig, manager of e ering: 
Shillelagh sieieds Waceeen Sete Coes ? AXIS ACCELEROMETERS 
ations, Aeronutfonic Division of Ford Mo 


tor Co., Newport Beach, Calif. Highly precise and accurate, Kearfott’s accelerometers are 


Goodrich-High Voltage Astfonautics, Inc., ‘ : 
Burlington, Mass., has established the fol- pendulous devices which sense airframe acceleration forces 
lowing new departments and named the acting on them. 


following managers: Dr. A. Stuart Denholm- bee 
Power Conversion Department; Dr. Sam V. A pendulum utilizing a unique Hooke’s joint suspension dis- 


A 


Nable-Electrostatic Propulsion Department places as a function of acceleration. An AC pickoff signal is 


Also: Jason Weisman, manager of operations gr ; 
ie ton al F rectified and applied to voice coils restoring the pendulum 
Donald E. Garr, corporate director of to null. The DC required for restoratior proportional to 


engineering, Raytheon Co., Waltham, Mass acceleration. Typical characteristics for these units include 


Robert D. Schmidt, director of engineer- = 3 SP Maven ‘ f 
ing, Telemeter Magnetics, Inc., Culver City, range .of +25 g’s, scale factor of 5.( 1/8, linearity o 


Calif. Also: Jack Ogg, Western regional +0.005% and threshold of 2x 10’ g 


sales manager, and Graham Tyson, director 
of marketing, Data Equipment Division. 

Dr. Joseph V. Yance has been appointed 
to the research staff of the Operations SINGLE SINGLE Two 
Evaluation Group’s Applied Science Divi- AXIS AXIS AXIS 
sion, Cambridge, Mass. TYPE NO. F2401 429037 326778-1 


Ray W. Sanders, director of the newly Range of . 
organized Satellite and Space Laboratories, | ania + 20g 2g See above 
Space Electronics Corp., Glendale, Calif. (output) 0000 ma 0 ma/g 
Edwin H. Spuhler, development man- Operating 
ager-aerospaceé and military equipment, Alu- Temperature 55°F +5°F* 50° yond 
minum Company of America, Pittsburgh. Lee: -160 
Dr. Wilbur B. Davenport, Jr., chief staff Threshold a: ret 
scientist-Boston (Mass.) division of Devel- Zero Zaeerw 
opmental Engineering Corp., Washington, Stability +0.05 00005g 
D, C. milliradia day to day 


Jack Durst, associate technical director, CHARACTERISTICS, Vi>ration pa teak 10 ip to 58 
a (Calif.) division of the Marquardt 5 to 200 50 to 7000 one 
cup. Storage 
Bryce I. MacDonald, Jr., manager-manu- Temp. t 60°F to 
facturing engineering, Silicone Products De- Sinmea +200 pee 
; Ter . halon: cale Factor +.01% +0.01% 
partment, — General Electric Co., Water Variation A EE 
ford, N. ¥ a F Excitation ts, 6 volts, 3.4 volts, 
Charles F. Yost, assistant director, Mate- s**  4000cps** 4000 cps*** 
rials Sciences, Advanced Research Projects | Natural Freq. : 210 cps 160 cps 
Agency, Washington, D. Cc. Freq. Resp. t to Flat to Flat to 
Robert Tomer, manager of information ehock Lav Cos 
services, CBS Electronics, Danvers, Mass. Wi ree ; wes 
: , , . eight : ] oz. 
Milton Magid, senior staff engineer, Mi- *Available for 180°F 
crowave Dynamics Corp., a subsidiary of **Carrier frequency | Ke may be used. 
lalley Industries, Inc., Plainview, N. Y. ***When tested with Kearfott A3501-01 amplifier. 
John Walker, sales engineer, Allied Engi- ; 
neering and Production Corp., Alameda, Write for complete data 


Calif. KEARFOTT JISION 
Carl C. McCallus, director of marketing, > GENERAL PRECISION. INC. 





Viking Industries, Canoga Park, Calif 

Robert W. Middlewood, director of the 
newly established quality assurance branch, Little Falls, New Je 
Lockheed’s California Division, Burbank, 
Calif. 
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FINANCIAL 
Defense Lists Top 500 R&D Awards 


Washington—North American Avia- THOU- THOU- 
SANDS SANDS 


tion, Inc., with research, development OF on 
and test awards of more than $567 mil- RANK COMPANY LOCATION DOLLARS RANK COMPANY LOCATION DOLLARS 





reg a WPA. 3 
lion, headed 500 companies and agencies 32. Hercules Powder Wilmington, 21,184 78. Clevite Corp. Cleveland, 
which received Department of Defense Del. Ohio 
prime contracts for such work in Fiscal 33. oe ae se 19,285 = oa Match * Gots Sie 

Ps <i « ae is 3 oneywe Minn. " e elicopter t. Worth, Tex. 
1959. Next ranking were Lockheed 34. Airborne Mineola, N. Y. 18,725 81. Radiation, Inc. Melbourne, Fla. 
Aircraft, Corp., $511 million; General Instrumente wae se 82. Brown Engineer- Huntsville, Ala. 
ny ee - et ae 35. American Machine New York, F ing 
Electric Co., $395 million; General & Foundry N. Y. 83. Food Machinery San Jose, Cal. 
Dynamics Corp.’s Convair Division, : & Chemical 
$313 million, and Martin Co., $284  %- 9 ave: SE nay oud 7 84. Little (A. D.) Cambridge, 

one ompso 08 ! " , 40: Mass. 
million. Wooldridge Cal Telecomputi 

; f g ‘ " vomputing Los Angeles, 

Total value of the awards in Fiscal 38. ee es epinies 17,047 Corp. Cal. 

- o - “17: . & Airplane Md. 
1959 ps ~y $5,246 million, against $4,- 39. Callery Chemical Caliery, Pa. 14,943 . Emerson Electric St. Louis, Mo. 
0 million the year before. Following 40. Temco Aircraft Dallas, Tex. 14,541 - Fairchild Camera Syosset, N. Y. 
ae. es oes aes ana & Instrument 
is a breakdown of companies, govern 41. Olin Mathieson | New York, 13,738 . Cuble Corp. San Diego, Cal. 
ment agencies and nonprofit institu- Chemical fs Ae 9. Solar Aircraft San Diego, Cal. 
tions by rank: 42. Phileo a gai 13 ,025 . Beech Aircraft Wichita, Kan. 

P, a. 


THOU- 43. Litton Industries Beverly Hills, 12,251 . Eastman Kodak Rochester, N.Y. 
Cal. . Texas Instruments Dallas, Tex. 
“- 44. Haves Aircraft a 11,333 3. Rohm & Haas Huntsville, Ala. 
7 a. Polytechnic Re- Brooklyn, N.Y. 
RANK COMPANY LOCATION DOLLARS 45. Sangamo Electrie Springfield, ill. 10,740 search & Devel- 
7 ; — opment 
1 — — orn $567,744 46. Aeronutronic Glendale, Cal. 10,004 - Garrett Corp. Los Angeles, 
Aviatio' . Sv: 
Lockheed Aircraft Burbank, Cal. 511, 47 Vitro Corp New York 9.835 Cal. 
General Electric Schenectady, 395, ? J N. Y. ‘ e 
ae es E 48. Sundstrand Rockford, Ill. 9,712 ans. 
General Dynamics } xy. 313, Machine Tool . Borg Warner Chicago, Ill. 
: = ee 49. Hoffman Los Angeles, 9,486 . Harvey Alumi- Torrance, Cal 
Martin Co. Baltimore, Md. 284,03 : 4 . 
. Electronics Cal. num 
oe , ain. 50. General Mills Minneapolis, 9,421 . Continental Avia- Detroit, Mich. 
# estern Electric — sta 226, Minn. in 
" ag LeTourneau Longview, Tex. 
a Rand ex — N.Y. 208, 51. Marquardt Van Nuys, 9,389 (R. G.) 
ougias Aircraft — Monica, : Mier Cal. 
Aerojet General Cincinnati, 51. a. yy oe Dailas, Tex. 8,861 . Loral Electronics New York, 
Ohio . : N.Y. 

: : 53. Motorola Chicago, Ill. 8,377 s. ~ i 
Boeing Airplane Seattle, Wash. 5, 54. keke Chicago, Ill. 8 323 . Edo Corp. — Point, 
Westinghouse Pittsburgh, " 55. Curtiss-Wright — 8,261 . Daystrom, Inc. Elizabeth, N.J. 

Electric Pa. ss ithe Aircraft Arma- Cockeysville, 
General Motors Detroit, Mich. ; : : z ments Md. 
United Aircraft East Hartford, 56. Haseltine — saan . Gilfillan Bros. 
Conn. low VY, 
Thiokol Chemical Trenton, N. J. ¥; 57. Rheem Mig. a! a 7 
"old ees “— sag ‘ . ACF Industries New York, 554 . Ford Motor —— 
‘ i “~ . N. » : wiien. 
; . Forté Aiverafs Morton, Pa. Varian Associates Palo Alto, Cal. 
Raytheon Mfg. — ; | Melpar Falls Church, ¥ . Reeves Instru- New York, 
” Mass, Va. ment N.Y. 
Space Technology Los Angeles, é . Dumont Clifton, N.J. 
A _— i. <— k . Sanders Associates Nashua, N. H. Laboratories ‘ 
Aveo Corp. . rd y ’ , . Grumman Bethpage, : . Belock Instru- College Point, 
perash Bosch te Aircraft M. ¥. ment N.Y. 
5 ‘oe _ NY : , . Hallicrafters Chicago, IIL. 
Hu hes Aircraft pe sles City Air Products Allentown, Pa. . . Emerson Radio Jersey City, 
e i Cal =" . . Northern Minneapolis, i N.J. 
— Ordnance Minn. . Litton Industries College Park, 
, : Md. 
Internat ] New York, F F 
“eet N. y. . Atlantic Research Alexandria, 5,079 3. Combustion En- Chattanooga, 
Machines : Va. : gineering Tenn. 
Bendix Aviation Detroit, Mich. : — bel er — } - Maxson (W.L.) a! = ork, 
Inte t al New York, 3 Aeronautica a N.T. 
"Telephone & = y. . Interstate Anaheim, Cal. 4 . Electro-Optical Pasadena, Cal. 
Telegraph ~ s Electronics Systems 
Radio Corp. of Camden, N. J. Control Corp. Minneapolis, 
America _ Minn. . Union Carbide New York, 
Burroughs Detroit, Mich. Magnavox Fort Wayne, 944 N.Y. 
Ind. . Dow Chemical Midland, Mich. 
McDonnell St. Louis, Mo. 32, . All American Wilmington, 
Aireraft Librascope Glendale, Cal. 4,930 Engineering Del. 
Republic Aviation Farmingdale, ; 2. American Radia- gen » a 4,746 . Coleman Engi- Los Angeles, 
nm. T. tor N.Y. neering Cal. 
Sylvania Electric New York, : 3. Chrysler Detroit, Mich. 4,733 . Lenkurt Electric San Carlos, 
Products N. Y. . Acoustic Asso- Mineola, N.Y. 4,595 Co. Cal. 


Collins Radio Cedar Rapids, : ciates 
lowa Cook Electric Chicago, Ill. 4,380 . Elgin National Elgin, Ill. 


Goodyear Aircraft Akron, Ohio Watch Co. 
Astrodyne McGregor, Tex. 4,316 . Barnes Engineer- Stamford, 


Northrop Beverly Hills, 3 , 086 . Stavid Engineer- Plainfield, N.J. 4,259 ing Conn. 
Cal. ing . Tracerlab, Inc. Boston, Mass. 


American Optical Southbridge, 


Los Angeles, 
Cal. 
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KEARFOTT developed 


and now produces 


hydraulic control systems 











for the | Pershing |missile. 





Engineers: Kearfott offers challenging 
opportunities in advanced component and 
system development. 


KEARFOTT DIVISION >>) GENERAL PRECISION. INC. 


Little Falls, New Jersey Other Divisions: GPL, Librascope, Link 
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GRAPHITAR 


ARS 2 


oR AR et 


THE VERSATILE ENGINEERING MATERIAL 
THAT POSSESSES MANY UNIQUE AND PRACTICAL 
ADVANTAGES FOR A VARIETY OF APPLICATIONS 


MINIMUM LUBRICATION REQUIRED—Because of 
the controlled porosity and non-melting nature of 
GRAPHITAR, the only lubricant GRAPHITAR 
bearings need is water or other low-viscosity fluid. 
Any such fluid with non-gumming characteristics 
will provide an extremely low coefficient of friction 
and assure long life of the GRAPHITAR parts. 


RESISTANCE TO CHEMICAL ATTACK—GRAPH- 
ITAR has the ability to withstand the action of 
almost any chemical, with the exception of the 
most highly oxidizing re-agents in hot and con- 
centrated form. GRAPHITAR parts, for example, 
operate efficiently in steam, chemical and gas 
valves to provide a corrosion resistant material 
operating under the most adverse conditions. 


MECHANICALLY STRONG —- GRAPHITAR will 
not warp or distort even in high pressure applica- 
tions. Compressive strength up to 45,000 psi and 
transverse breaking strength from 3000 to 16,000 
psi, depending on the grade. 


HEAT RESISTANT—GRAPHITAR is not affected 
by heat under neutral or reducing conditions. Tem- 
peratures of oxidation for most grades is approxi- 
mately 700 degrees F. In addition, GRAPHITAR 
engineers have developed a special oxidation 
resistant grade of GRAPHITAR that has been 


exposed in an oxidizing atmosphere (air) of 1200 
degrees F. and after 200 hours, it showed a weight 
loss of less than six per cent. 


MOLDABLE—GRAPHITAR has excellent molda- 
bility properties that make possible and practical 
unusual shaped parts. Design requirements such 
as ears, face slots, and outside diameter notches 
can easily be incorporated into GRAPHITAR 
parts without secondary machining and finish- 
ing operations. 


MACHINING —The United States Graphite Com- 
pany operates an excellent finishing department 
to do all finishing operations to the most exacting 
specifications. GRAPHITAR may be ground to 
size or shaped with a tungsten carbide or diamond 
tipped tool to tolerances as close as .0005”. When 
surfaces require a high degree of precision in flat- 
ness, lapping and polishing equipment are em- 
ployed and accuracies within three light bands 
can be produced. 


LIGHT WEIGHT — GRAPHITAR is lighter than 
magnesium and is being employed increasingly in 
the aircraft and missile fields. The weight per unit 
volume of various GRAPHITAR grades is as fol- 
lows: 102.8 to 116.03 pounds per cubic foot, 
0595 to .0672 pounds per cubic inch, .952 to 
1.074 ounces per cubic inch, 


Write today for Engineering Bulletin No. 20 


R-284-1 


THE UNITED STATES GRAPHITE COMPANY 


@® DIVISION OF THE WICKES CORPORATION, SAGINAW 5, MICHIGAN 
GRAPHITAR® carpon-crapnite © GRAMIX® powoER METALLURGY © MEKIGAN® GRAPHITE PRODUCTS © USG® BRusHES 
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With over 70 advanced projects in the works, the 
Northrop atmosphere is so stimulating that ideas often 
refuse to wait — they compel attention wherever the 
inspiration strikes. Missile guidance, rendezvous and 
maneuverability in space, bioastronautics, universal 
checkout systems, laminar flow control for aircraft 
present insistent, gratifying challenges. If you have 
sharp creative abilities in these lines, investigate the 
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Some ideas 
just won't wait 


intellectually invigorating environment and rewards 
offered by Northrop’s current and future programs. 

We seek exceptional engineers, physicists, and 
mathematicians to join our thinkers and doers. Send 


us a card today 
Northrop 


with your name, 
address, and area 
of special interest. Northrop Corporation, Box 1525, Beverly Hills, California 
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FROM ENGINEER TO TEST CONDUCTOR IN 2 YEARS 


Free World's Largest Ballistic 
Missiles -— Solid & Liq. 


QUALIFICATIONS 


3 Yr. Missile Exper. 


PROGRAM SCHEDULE 





FIRST 


Missile Test Mgt 








Presently Sr. Engr. or 
Equiv. in Design, Mfg., y " ] : 
Flight Test, or Lab MiJ}J —- : Ml al 4s 
Component Testing Work under Ld. Engr. in } % | 

Demonstrated Leadership & 
High Mgt. Potential 

Engineering Degree - 
pref. Mech., El., 
Physics, or Chem. 

Current Base - At least 
$800/mo. 

Age - 27-32, Married 





Trg. Program 1961 1962 


















































Asst. Test Conductor 














Test Conductor 1] 
1] | 


Does your career plan call for progressing from Senior Engineer to Test Con- 
ductor in 2 yrs.? 

Our Marketing & Mgt. Manpower requirements call for several additional 
capable missile men; hence, we have instituted this most progressive Missile 
Mgt. Trg. Program. 

We are looking for the most capable young mgt. men in the Industry; 
hence, all qualified personnel are invited to explore in confidence this oppor- 
tunity. Contact: W. B. Williams, Missile Mgt. Trg., Drawer M, Cocoa, 
Florida. 
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Huntsville, 
Ala. 
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Cal. 
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R.L. 

Los Angeles, 
Cal. 

Austin, Tex. 


New Yor k, 
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@_ Aerodynamicist 


@_ Engineer with interest 
in dynamics, vibra- 


tions and aeroelasticity 


@ Performance Engineer 
for evaluation of 
V/STOL systems 


These positions offer both challenge and 
reward to men interested in analytical and 
experimental research studies on helicopters 
and other V/STOL aircraft. Work will be 
extremely varied and will include prelim- 
inary evaluations of novel configurations, 
as well as long-range research studies on 
the mechanics of flight at low speeds. 


Corporate-sponsored and with strong man- 
agement backing, this program offers both 
personal security and advancement oppor- 
tunities to outstanding men with M.S. 
degrees. Facilities include a complex of 
modern wind tunnels, a variety of rotor and 
propeller test equipment, and the nation’s 
largest industrial computational laboratory. 
Publication of papers is encouraged. 


Since expansion in this program requires 
that we fill these positions immediately, 


write 


today to 
Personnel Dept.: 


=. Ww. BD, 


Walsh, 


RESEARCH LABORATORIES 


UNITED AIRCRAFT CORPORATION 
400 Main Street, East Hartford 8, Conn. 
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Electronic Systems 
Engineers 


here is your opportunity to join an expanding 
center of advanced electronic systems capability — 


can Aviation, Inc., 
ipability. It is the 
such as the A3J 
» of missiles, radar 
ejection systems, 
stems—such as the 
The Columbus Divi- 
ced R & D projects. 
ties to contribute to 
ur OWN career. 


he Columbus Division of North Am: 
is a center of electronic systems 
designer and builder not only of aircra 
Vigilante and the T2J Buckeye—but als 
antennas, radio telescope systems, 
special support equipment for futur 
Minuteman, and other diverse product 
sion is also the center of extensive adv: 
Here, there are unlimited opportun 
advanced technology —and to forward } 


Currently, the Columbus Division has openings for Elec- 
tronic Systems Engineers. These engineers will assume 
responsibility for the development of electronic equipment 
for advanced weapon systems. To qualify for these posi- 
tions, a background in one or more of the following fields 
is required: 

Data Processing and Handling 

Design of Electronic Checkout Equipment 

Design of Electronic Packaging (Internal) 

Design of Logic Digital Computers 

Design and Development of Transistorized Circuits 


Development and Design of Antennas (Airborne and 
Ground Based) 


Development of Microwave Systems 
Digital Programming 

Ground Communication and Surveillance Systems 
Operations Research 

Radar Systems Design 

Reconnaissance Systems 

Semi-automatic Electronic Test Equipment 
Servo-Systems 

Solid State Devices 

Systems Analysis 

VHF-UHF Antenna Development 


Electronics Engineers who are qualified, through education 
and experience, and who are seeking better opportunities to 
technically express themselves in any of the aforementioned 
fields, please forward resume to: 

Mr. W.D. Mclivers 

Engineering Personnel Supervisor, Box AW-233 

North American Aviation, Inc. 

4300 East Fifth Avenue 

Columbus 16, Ohio 


THE COLUMBUS DIVISION OF 
NORTH AMERICAN AVIATION, INC. 











THERE I$ NO CEILING 
ON IDEAS 


¢ Advanced hydrogen systems being developed by The Garrett Corpora- 
tion solve the problem of keeping men alive and equipment operating for 
long periods of time in future satellites and space capsules. 


Engineers at The Garrett Corporation’s AiResearch Manufacturing 
Divisions are dealing with challenging problems in fast-moving fields. 


Diversification of effort and vigorous leadership have made Garrett the 
world’s largest manufacturer of aircraft components and systems and a 
leader in specialized missile and spacecraft systems. 


Excellent positions are available for qualified men with M.S., Ph.D. and Sc.D. 

degrees for work in these areas: 

e Environmental Control Systems — Pioneer, leading developer and supplier 
of air conditioning and pressurization systems for commercial and military 
aircraft, and life support systems for satellites and space vehicles. 
Aircraft Flight and Electronic Systems— Largest supplier of airborne 
centralized flight data systems; also working with other electronic controls 
and instruments including missile and submarine applications. 

Missile Systems — Largest supplier of accessory power units, AiResearch 
is also working with hydraulic, hot gas and hydrogen systems for missiles, 
liquid and gas cryogenic valves and controls for ground support. 

Gas Turbine Engines — World’s largest producer of small gas turbine 
engines, with more than 9000 delivered in the 30-850 hp class. Studies 
include industrial and nuclear applications. 


Immediate openings exist for 
MANUFACTURING ENGINEERS . 
to work with product design engineers on all aspects of 
production including forming, machining, assembly, mate- 
rial processing, operating standards and manufacturing 
feasibility of products in the above fields. 
Send resume to: Ir. G. D. BRADLEY 


fev Ni i348 CORPORATION 


AiResearch Manufacturing Divisions 


Los Angeles 45, California + Phoenix, Arizona 
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Michigan, Univ. 
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University 
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Armour Research 
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Texas, Univ. of 
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University 

U. 8. Dept. of 
Commerce 
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Oceanographic 
Lab. 


Cornell Univ 

Dayton, Univ. of 
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of Sciences 
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Research Inst. 

Pennsylvania, 
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gia Technical 
Research Inst 

Brown University 
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Midwest Research 
Inst 
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Washington Univ 
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Technology 
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Carregie Institute 
of Technology 

U. 8. Treasury 
Dept 

Syracuse Univ 

Polytechnic Insti- 
tute of Brooklyn 

Analytic Services 


Utah, Univ. of 
Yale Univ. 


American Univ. 
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Ann Arbor, 
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New York, 
N. Y. 

Menlo Park, 
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Buffalo, N. Y. 
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Chicago, Ill. 
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Princeton, 


Chicago, Ill. 


Columbus, 
Ohio 

Austin, Tex. 

Cambridge, 
Mass. 

Washington, 
D.C. 

Washington, 
D. C. 


University 
Park, Pa. 

Minneapolis, 
Minn. 

Seattle, Wash. 


Columbus, 
Ohio 

Woods Hole, 
Mass. 


Ithaca, N. Y. 
Dayton, Ohio 
State College, 


N. M. 


Washineton, 
D.C. 
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Philadetphia, 
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Washington, 
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College Park, 
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Purdue Research 
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Univ. 


Tufts College 
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Research 
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Vanderbilt Univ. 
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Maas. General 
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Univ. 

Georgia Inst. of 
Technology 

Indiana, Univ. of 


Rutgers Univ. 
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Cessna 1960 Sales 
Show 2% Decline 


Wichita, Kan.—Gross sales of $103,- 
278,000 are reported by Cessna Aircraft 
Co. for the 1960 fiscal vear ended Sept. 
30, down 2% from the record high 
achieved by the company last year. 

The decline was attributed to mili- 
tary program stretchouts, including de- 
liveries of T-37B trainers and Boeing 
B-52 stabilizers. Its subsidiary, Aircraft 
Radio Corp., also experienced a reduc- 
tion in military orders. 

Business aircraft sales 
show new highs and accounted for a 
total volume of $56,104,000, repre- 
senting a 20% increase over last year 
and the highest level ever attained by 
Cessna. 

The business plane sales increase was 
markedly influenced by introduction of 
the Model 210 single-engine airplane 
and expended export sales activity. 

Export sales last vear totaled $10.- 
497,000 with a total of 709 units 
shipped abroad compared with $6,959,- 
000 representing 494 units in Fiscal 
1959, Cessna President Dwane L. Wal- 
lace reported. He noted that last vear 
Cessna accounted for +7% of the total 
business plane unit market and 36% 
of its dollar volume. 

Wallace expects that 1961 sales vol- 
ume should improve over l’iscal 1960, 
although he said that military volume 
should decline in the coming veat 


continued to 


Financial Brief 
Aircraft had net 
1960, an 
22.3% over the previous vear. Sales 
totaled $98,873,800; business aircraft 
sales was $46,570,254 of that total. 


earnings of 
increase of 


Beech 
$4,854,059 in 


Union Texas Natural Gas Corp. of 
Houston, Tex., has organized and 
financed Quantitron, Inc., a company 
that will develop products in the fields 
of applied physics, microwave elec- 
tronics, information technology, quan- 
tum electronics, and space technology 


The Hallicrafters Co. had net sales 
for the first three months of Fiscal 196] 
ended Nov. 30. 1960. of $11,683,000, 
a 48% gain over the $7,891,000 sales 
figure for the first quarter of last vear. 
Earnings for the same period this vear 
were $356,000, up 36% from last vear’s 
first-quarter earnings of $273,000. 


Collins Radio Co. sales in the first 
three months of Fiscal 1961 were $53,- 
341,464, the largest for any quarter in 
the company’s history. Last vear in this 
period sales were $42,003,394. Earn- 
ings for the first quarter of this year 
were $1,484,958 as compared with 
$2,034,317 for last year’s first quarter. 











work in the fields of the future at NAA 


OPERATIONS 
ANALYSIS 


Opportunities for operations 
research analysis covering the 
spectrum of weapon systems. 
\pplication of analytical tech- 

es to determination of 
weapon systems performance 
and effectiveness involving 
tactical analysis, statistics. 


theory, and nuclear 


Facilities for research include 
new IBM 7090, analog com- 
puter laboratory, and tactical 


fame room, 


M.S. or Ph.D. in Engineering, 
Math or Physics preferred. 
B.S. or B.A. with exceptional 
experience or recent gradu- 
ates desiring this field are also 
encouraged to apply. 


For more information 
please write to: Mr. A. A. 
Bowman, Engineering 
Personnel, North Ameri- 
Aviation, Inc., Los 
Angeles 45, California 


can 


LOS ANGELES DIVISION OF 


NORTH A 
AMERICAN ZWX 
AVIATION 














EMPLOYMENT OPPORTUNITIES 


The Advertisements in this section include all employment opportunities—executive, management, 
technical, selling, office, skilled, manual, etc. 


‘ NATIONAL 
COVERAGE 


DISPLAYED 
The advertising rate is $52.40 per inch for all advertising appearing on other 
than a contract basis. Frequency rates quoted on request 


Employment Agencies 
Employment Services 
labor Bureaus 


Civil Service Opportunities 
Selling Opportunities Wanted 
Selling Opportunities Offered 


Positions Vacant 
Positions Wanted 
Part Time Work 


———RATES——— UNDISPLAYED 
$2.70 per line, minimum 3 lines. To figure advance payment count 5 average 
words as a line. 

Position Wanted Ads are % of sbove rate. 

Box Numbers—counts as | line. 

Discount of 10% if full payment is made in advance for 4 consecutive 

insertions 
Subject to Agency Commission. Not subject to Agency Commission. 


Send NEW ADS to Classified Advertising Div. of AVIATION WEEK, P. O. Box 12, N. Y. 36, N. Y. 


An Advertising inch is measured %” vertically on a column—3 columns- 
20 inches to a page. 








exceptional opportunities 


SALES ENGINEERS 


for 

To contact military agencies, commercial 
airframe manufacturers or other poten- 
tial customers regarding the possible 
application of GPL systems and devices. 
Maintain customer liaison. At least six 
years’ experience required with radar 
or digital systems or devices, as follows: 


2 YEAR SALES 
4 YEARS SALES OR ENGINEERING 


SUPPORT PLANNER 


Working with sales, plan and propose 
the required spare parts, field service, 
service manuals, test equipment, etc., 
which the customer will require in con- 
junction with the purchase of complex 
radar and other electronics systems. A 
knowledge of electronic components 
and familiarity with military procedures 
and specifications relating to such 
equipment is required. 


of SIKORSKY HELICOPTERS 


Expanding activities at Sikorsky Aircraft have created interesting new 
positions for test pilots. These positions involve production testing, cross- 
country and other required helicopter flying. They may eventually lead 
to engineering or experimental test positions. 





UALIFICATIONS: 


@ Prefer college graduates in engineering. 
@ Must have a minimum of four years as an aircraft pilot. 
@ Total of 1000 hours first pilot time in all aircraft is required. 


Write or submit resume indicating cur- 
rent earnings, in complete confidence 
to: William A. Schell, GPL Division, 
GENERAL PRECISION, INC., 63 Bed- 
ford Road, Pleasantville, New York. 


GENERAL PRECISION, INC. 


@ Must have at least 500 hours first pilot time in Sikorsky heli- 
copters. 
Must have current F.A.A. certificate with commercial license 


ad helicopter rating. 





Helicopter instrument rating required. 


@ Third class radio operator’s license required. 





®@ Helicopter instructor rating is desirable. 


If you believe you qualify, please send a complete resume (telling how your 
experience meets our requirements) to Mr. James L. Purfield, Employment 





Supervisor. 





NEED 
ENGINEERS? 


An employment advertisement in the EM- 
PLOYMENT OPPORTUNITIES SECTION will 
help you find the engineers you need. It's 
an inexpensive, time-saving method of con- 


WANTED SOPHISTICATED tacting competent personnel for every engi- 
ENGINEERS neering job in the Aviation industry. The 


Electrical or Electronic all paid circulation of AVIATION WEEK 
Engineering Graduate A NEW STATE OF THE ART offers you an opportunity to choose the best 














We have succeeded in the development of avalified men available. 
between 25 and 32 years of age for sales 


engineering work by manufacturer of elec- 
tronic components, including High Speed 
Relays, Choppers, and Pressure Switches. 
Location: Chicago or Cleveland. Write 
Harry E. Beane, Vice President, 


THE BRISTOL COMPANY 
Waterbury 20, Connecticut. 








an entirely new concept for the SUCCESS- 
FUL placement of qualified engineers and 
scientists. We now have in excess of 4,000 
openings in the $8,000.00 to $60,000 bracket. 
Never a charge to applicant. For fidential 
consideration submit resume in duplicate 
indicating geographical preference and salary 
requirements. 


BERRY ASSOCIATES, INC. 
1014-15 Commercial Trust Building 
Philadetphia 2, Pa. 

Locust 3- 








For rates and information write: 
ee 
Classified Advertising Division 


AVIATION WEEK 


P. O. Box 12 New York 36, N. Y. 
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ENGINEERS- SCIENTISTS 


— 


MISTRAM 


... the next generation system for precise missile 
trajectory measurement being developed by 
General Electric’s Defense Systems Department 


OPPORTUNITIES AVAILABLE NOW 

By joining Defense Systems Department now, you can take an 
increasingly important part in the long-term development of 
MISTRAM. And, you'll be able to broaden your technical know!l- 
edge by applying your specialty in the ever more critical field of 
large-scale system engineering. Significant experience in any of 
the following areas can qualify you: 


Test Equipment Consoles 

Digital Data Transmission & Recording 
Power Generation & Transmission 

Digital & Analog Computing * C-W Radars 
Feedback Control « Acquisition & Tracking 
Airborne Transponders 

Microwave Communications 


> For a more complete technical description of MISTRAM 

—and full details of current opportunities on a broad 

scope of systems programs at DSD — write today to 
Mr. E. A. Smith, Box 1 - B. 


rervrddddDD)) 
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DEFENSE SYSTEMS DEPARTMENT 


 «—« 


EMPLOYMENT OPPORTUNITIES 
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A Basic MISTRAM system features radio 
receiving stations in “L-shaped configu- 
ration. Signals from missile transponder 
are measured on CW carrier for computer 
calculation of phase differences. These 
yield missile position, velocity and trajec- 
tory data through spatial intersection of a 
sphere (range frormn central receiving sta- 
tion) and hyperboloids of revolution (range 
differences from remote receiving stations). 


DSD’s important new 
MISTRAM System embodies these 
features: 


@ Greater accuracy and range than any 
existing missile trajectory measurement 
system 


® Reduction of many previously standard 
tracking system components by eliminating 
high precision radar tracking antennas 


@ Instantaneous correction of electrical 
baseline length errors through phase 
stabilization techniques 


® Ability to utilize orbiting satellite to 
virtually eliminate present day survey errors 


Defense Systems Department 


is Prime Contractor for MISTRAM,. 


DSD is now developing a basic system 
unit which can be multiplied many times 
over and integrated into a vastiy extended 
MISTRAM system, using G-E’s ‘building 
block’ approach. Ultimately this would 
provide hemispheric coverage for missile 


A Department of the Defense Electronics Division 


trajectory measurement. 


GENERAL @@ ELECTRIC 


Northern Lights Office Building, Syracuse, New York 
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EMPLOYMENT OPPORTUNITIES 








Engineers, Scientists 


Opportunities 
to Work on All Aspects of 
Modern Microelectronics 

at General Electric 


This expanding effort will concentrate on 
JOIN A creating an entirely new order of integrated 
NEW GROUP circuits using the latest advances in solid state 


NOW BEING 
FORMED entire span of activity from research and 


technology, and will be responsible for the 


AT GE'S development to pilot plant operation. 


_ ELECTRONICS 
_ LABORATORY 


bE — photoconductor, integrated semiconductor, 


Emphasis will be on microminiature thin 
film circuits and their packaging. A strong 


development program in electro luminescence 


delay and memory devices is now being expanded. 
Responsible Staff Positions are available at BS, MS, PhD levels for 
Electrical Engineers, Electronic Engineers, Mechanical Engineers, 


Chemical Engineers, Chemists, Physical Chemists, Physicists in... 


@ RESEARCH, DEVELOPMENT AND DESIGN ...in thin film integrated cir- 
cuits, incorporating resistive, capacitive, conductive, magnetic, 
photo-conductive, electroluminescent and semiconductive elements. 

. in new and unique materials suitable for these elements. 

.in processing techniques involving vapor, electrolytic and 
pyrolytic depositions; electron beam decomposition and machining; 
circuit interconnections; sub-strate technology; hermetic sealing and 
protective coatings. 


@ IN EVALUATING AND TESTING ... passive and active components of 
all types. 


@ IN DESIGN OF ELECTRONIC CIRCUITS... both digital and analog types 
for microelectronics. 


@ IN DEVELOPMENT OF EQUIPMENT ...for processing including auto- 
mation, controls and monitors. 


@ IN PILOT PLANT ENGINEERING ... Operations in all areas pertaining 
to pilot production of integrated electronic circuits. 


For more information, 
call Robert F. Mason collect at GRanite 6-4411, Ext. 3239 
or write briefly to: Mr. R. F. Mason, Dept. 64-WB 


ELECTRONICS LABORATORY 


GENERAL @@) ELECTRIC 


Electronics Park, Syracuse, New York 

















ENGINEERS 


READY FOR 


THE BIG 
STEP... 


find it is an important step at Vertol Division, 
Boeing. Here every opportunity exists to 
fully explore creative engineering with the 
backing of one of the nation’s leading 
companies. 


Vertol, producer of the world’s first success- 
ful tilt-wing aircraft can boast of wide ex- 
perience in the V/STOL field. Its success in 
advancing the state-of-the-art is evidenced 
by Vertol’s selection to design and construct 
the Chinook, a new military transport heli- 


| copter. 


| Progressively expanding its activities to 
| meet commercial and military requirements, 
| Vertol needs engineers who want to step 
| up to greater professional recognition. 
| Located in suburban Philadelphia, Vertol 


provides an environment of growth for quali- 


| fied engineers. Investigate (hese opportuni- 


ties today: 


AERODYNAMICS 


This career position entails aerox tynamic studies 
in performance or flying liti and d 
stability of VTOL/STOL aircraft. Low-speed 'stabil- 
ity and control performance plus wind tunnel or 
flight test experience are required. 





| INSTRUMENTATION 


FLIGHT TEST . The man who fills this responsi- 


| ble position ‘should have the ability to design, 


develop, calibrate and install flight test instrumen- 


| tation. Experience in magnetic tape and telemeter- 
ing desirable. 





STRUCTURAL TEST ... An out di iti 
requiring experience in instrumentation “for wind 
tunnel testing or associated fields. 


| STRESS 


| Responsible position requiring airframe experience 


in the determination of applied loads and the per- 


| formance of stress analysis to insure structural 


integrity. 


DYNAMICS 


Vibration and Flutter Engineer required for ad- 
vanced design studies on helicopters and VTOL 
aircraft. Strong interest in analysis. Some aircraft 
experience essential. 


Each of these positions requires an appro- 
priate degree plus directly related experience, 
and offers an attractive salary. Forward 
your resume in complete confidence to: 


Duane R. Olsen 


Supervisor of Personnel Relations 


VERTOL anrarow 
wemrax \\/ mavens PLDIE DAS MF 
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EMPLOYMENT OPPORTUNITIES 


See us in Washington to discuss a career 
with our Florida Research arid Development Center 


Engineering opportunities of unlim- 
ited scope are yours with the world’s 
largest designer and builder of flight 
propulsion engines. 

Every technical aid is at your com- 
mand. A complete on-site test complex, 
the finest tools and skilled mechanics, 
automatic data recording, full com- 
puter systems and the latest instru- 
mentation support your efforts. You 
will be officed in one of the nation’s 
largest and most modern centers for 
aerospace research. 

Join a skilled team of engineers and 
technicians whose work has already 
produced the first-known liquid hy- 
drogen rocket engine: The LR-115, 
scheduled to power the upper stage 
of Saturn and Centaur rockets. Ad- 
vance with them on challenging new 


concepts still unborn. 

Florida living is another advantage 
of these career openings. You and 
your family enjoy the splendid recrea- 
tional facilities of the West Palm 
Beach resort area. Ocean bathing, 
deep-sea and tidewater fishing. Excel- 
lent golf courses, tennis courts and 
cultural advantages. Good schools 
through junior college levels. 


WASHINGTON INTERVIEWS... Our 
technical representative will be at 
the Career Center in the Marriott 
Twin-Bridges Motor Hotel in Wash- 
ington, December 5 through 8. If not 
attending the Exposition, write direct. 
Send resume and salary requirements 
to: James Morton, Technical Repre- 
sentative, Department E. 


PRATT & WHITNEY 


FLORIDA RESEARCH AND DEVELOPMENT CENTER 
DIVISION OF UNITED AIRCRAFT CORPORATION 
WEST PALM BEACH, FLORIDA 
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If you have experience and are 
interested the areas listed 
below, please contact us. 


* ANALYTICAL DESIGN ENGINEERS 
e MECHANICAL DESIGN ENGINEERS 
© EXPERIMENTAL TEST ENGINEERS 
e FACILITIES ENGINEERS 

© INSTRUMENTATION ENGINEERS 


e ENGINEERING DRAWING 
CHECKERS 


© QUALITY CONTROL ENGINEERS 
e TECHNICAL REPORT ENGINEERS 











AIRCRAFT 





EMPLOYMENT OPPORTUNITIES 





Representatives 


GPL FIELD REPRESENTATIVES 
really are sitting on top of the 
world, and there are a number of 
reasons for this happy state. Field 
service at GPL is precisely that— 
a service, to insure proper opera- 
tion of and continued respect for 
its equipment. Therefore, GPL em- 
ploys only highly qualified field 
representatives. Each field repre- 
sentative undergoes a 2-3 month 
training program at the home 
office in Pleasantville, New York, 
which provides him with a thor- 
ough background for the equip- 
ment he will be servicing in the 
field. He receives a good starting 
salary—liberal per diem allow- 
ances — and advancement as 
promptly as ability and initiative 
warrant. 


Behind every GPL field representa- 
tive are the facilities of the GPL 
home office, including an extensive 
engineering staff, for assistance on 
any problem. Prompt support is 
his for the asking. He will be 
proud to work with the most ac- 
curate self-contained airborne 
navigation system available. 


Several years comprehensive 
knowledge and experience is re- 
quired covering installation, repair 
and maintenance of radar systems 
and analog computers. Applicants 
must be willing to relocate period- 
ically to Air Force or airframe 
manufacturers’ bases in the U. S. 
and perhaps overseas. 


Qualified applicants are invited to 
write or submit resume indicating 
current earnings, in complete con- 
fidence, to: William A. Schell, GPL 
Division, GENERAL PRECISION, 
INC., 63 Bedford Road, Pleasant- 
ville, New York. 











QPL DVSON 


GENERAL PRECISION. INC. 





FOR ADDITIONAL 


INFORMATION 


About Classified Advertising 


Contac 
The McGraw-Hill Office 


5: ou. 


ATLANTA, 9—1375 Peachtree St. N. E. 
TRinity 5-0523 
R. POWELL 
BOSTON, 16—Copley Square 
COngress 2-1160 
M. J. HOSMER 
CHICAGO, 11--520 No. Michigan Ave. 
MOhawk 4-5800 
W. J. HIGGENS 
CLEVELAND, 13—1164 Illuminating Bldg. 
SUperior 1-7000 
W. B. SULLIVAN 
DALLAS, 2—1712 Commerce St., Vaughn Bldg. 
Riverside 7-5117 
J. GRANT 


DENVER, 2—1700 Broadway—Tower Bldg. 
Alpine 5-2981 
J. PATTEN 
DETROIT, 26—856 Penobscot Bldg. 
WOodward 2-1793 
P. HAMMOND 


HOUSTON, 25—Prudential Bldg., Holcombe Blvd., 
Rm. W-724 
JAckson 6-1281 
G. HOLLAND 
LOS ANGELES, 17-1125 W. 6th St. 
HUntley 2-5450 
W. C. GRIES 
NEW YORK, 36—500 Fifth Ave. 
OXford 5-5959 
H. T. BUCHANAN—R. P. LAWLESS—T. W. BENDER 
PHILADELPHIA, 3—Six Penn Center Plaza 
LOcust 8-4330 
H. W. BOZARTH—P. PASCHALL 
PITTSBURGH, 22—4 Gateway Center 
EXpress 1-1314 
P. PIERCE 
ST. LOUIS, 8—3615 Olive St. 
JEfferson 5-4867 


SAN FRANCISCO, 4—68 Post St. 
DOuglas 2-4600 


D. GARDNER 
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EMPLOYMENT OPPORTUNITIES 


WANTED: 


ENGINEERS 
TO MARRY= 


THE MANNED BOMBER 
TO THE MISSILE AGE 


Major projects now underway 
at Boeing ¢ Wichita have 
created immediate openings 
for Design, Test, and Re- 
search Engineers in: 


ELECTRICAL & ELECTRONICS 
Countermeasures & 
Communications 
Bombing & Guidance 
re Control 
rowave & Infrared 


AERODYNAMICS 
tability & Control 
rformance 


STRUCTURES 
Loads & Criteria 
namics 


Stress Analysis 
Weights 


FLIGHT TEST 
Structures 
Aerodynamics 
Electronics 


Get the facts about Boeing 
Wichita and mid-Kansas 
living...then make your 
own evaluation. 


Please send me complete information about Boeing ¢ Wichita and your new “Opportunities Brochure C12.’ 


NAME 








ADDRESS 








CITY 











| have degree(s) in the following: 
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ase SEAR EEMLIGHT SECTION. woven 


BUSINESS OPPORTUNITIES 


DISPLAYED RATE: 


The advertising rate is $31.00 per inch for all advertising appearing on 
other than on contract basis. Contract rates on request. 


AN ADVERTISING INCH is meosured % inch vertically on one column, 


columns—30 inches—to a page. 


EQUIPMENT WANTED or FOR SALE ADVERTISEMENTS acceptable only 


in Displayed Style. 


EQUIPMENT - USED or 


$2.70 a line, minimum 3 lines. 
average words as a line. 


RESALE 


UNDISPLAYED RATE: 


To figure advance payment count 3 


PROPOSALS, $2.70 a line an insertion. 


BOX NUMBERS count as one line additional in undisplayed ads. 


Send NEW Ads or Inquiries to Classified Adv. Div. of Aviation Week, P. O. Box 12, N. Y. 36, N. Y. 











FOR SALE 
C-46F AIRCRAFT 


Passenger and Cargo 
With or Without 
T-Category Kit Installed 


Immediate Delivery 


THE FLYING TIGER LINE INC. 
Burbank, Calif. 


Call or Cable 
FRED BENNINGER 
Executive Vice President 


Tel: TRiangle 7-3411 Cable: Flytiger 








CONVAIRS 
Airline and Executive 
Several of Both Availabie 
Convair Trade-in 
DOUGLAS DC-3 
200 M.P.H. Al2 Autopilot 
Trades Accepted 
DOUGLAS DC-6 
DC-6A DC-6B 


Finance or Lease 
Also Grumman Twin Beech and Lockheeds in Stock 
Contact: 


Frederick B. Ayer & Associates, Inc 
259 Park Avenue, New York 17, New York 











D-18S BEECHCRAFT 
FOR SALE—IMMEDIATELY 


Write, Wire or Call 


H. J. BAILEY 
GPL nag ua PRECISION, INC. 


Pleasantville, N ROgers 9-5000 











| value at 33435 


CONSTELLATION 1049-H 


For Sale or Lease 


Zero time S.O. on airframe & 
engine. Total time: 882 hrs. 
Radar, comp. airline radio. 
Like New. 


CALIFORNIA AIRMOTIVE CORP. Dept. AW 
7139 Vineland Ave., No. Hollywood, Calif. 
Phones: POplar 5-6202 TRiangle 7-1564 








Excellent Corporate Lodestar Autopilot 
latest modifications. Will trade down to 
well equipped late model Aero-Com- 
mander or Twin Bonanza. 


LINDEN FLIGHT SERVICE INC. 
Linden Airport, Linden, New Jersey 
Hunter 6-8800 Digby 9-3140 (NYC) 








FOR SALE 
SPARE PARTS INVENTORY 
for 
C-46, DC-4, DC-6, 1049H 
Constellation Aircraft 


also 


WRIGHT COMPOUND 

3350-EA-3 Engines 

PRATT & WHITNEY 
R2800 €B16/17 Engines 


THE FLYING TIGER LINE INC. 
BURBANK, CALIF. 
Call or Cable, Doug Duly 
Tel.: TRiangle 7-3411 Cable: Flytiger 








FOR SALE 
LEASE OR LEASE PURCHASE 


Boeing Model 377 


STRATO CRUISER 


14 AIRCRAFT 
FROM 


$75,000” 

Flyaway 
U. 8. Certificated 112 seat configuration, full over- 
seas equipped. Long range. 20 NTSO engines. 
Larye Inventory of Supporting Aircraft and Engine 


Spare Parts 

WILLIAM STEINER 
Phone: TOpaz 2-9355 or GArfield 6-4481 
13010 Ardis Ave. Downey, California 














FOR SALE 


Turbines — Refrigeration — Cooling — Cabin | 
Pressure—Removed from jet aircraft. Used | 
in good condition. Airesearch and Hamilton 
Standard. For use in R&D $600 to $900 
each. Benjamin Sales Co., 3235 | 


Fenkell, Detroit 38, Mich. 


Aircraft Carbon Brushes 


troit 38, Mic 


EXECUTIVE DC-3 


P.W. 1830-94, 1350 h.p. engines, 
Dual 360 Comm., Dual Collins Omnis 
and R.M.1.’s, C-4 Gyrosyn, Sperry auto 
pilot, fuel flow meters, new boots, 
tires, fabric, paint and many extras. 
$98,000. Will demonstrate in Eastern 
U. S. 


Box 113 


Gl 4-2192 Ridgewood, N. J. 








for Generators- | 
| Starters-Inverters-Dynamotors-Motors-Actua- | 
tors Benjamin Sales Co., 3235 Fenkell, De- 





Your Inquiries to Advertisers 
Will Have Special Value... 


for you—the advertiser—and the publisher, if 
you mention this publication. Advertisers value 
highly this evidence of the publication you read 
Satisfied advertisers enable the publishers to secur: 
more advertisers and—more advertisers mean m« 
information on more products or better service 
more value—to OU 








| IMMEDIATE DELIVERY: 920 Ibs. TO Thrust and UP...» Turbojet Engines and supporting spares. 


..forVTO..R&D.. 
or sharply improved 
engine out 
safety... 


te lowest cost per lb. 
of thrust 


at the 





in history... 


Write... 


STEWARD-DAVIS 


fo find out how little the cost! 
GARDENA, CALIF., U.S.A./Cable: STEDAV 
Phone: FAculty 1-3414/FAA Approved Agency 4044 


wire or telephone: 
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LETTERS 





Atomic Bomb Carriers 


In the Dec. 12 
fine magazine we noticed an error in the 
caption accompanying the first photographs 
of the atomic bombs. In the last sentence 
it credits the Enola Gay with carrving both 
the Hiroshima and Nagasaki bombs 

The Enola Gay, which is in the National 
Aeronautical Collections and which will 
be restored in preparation for exhibit in 
the new National Air Museum Building, 
carried only the first bomb. The second 
one was carried by the B-29, Bock’s Car, 
piloted by Maj. Sweeney 

It is so seldom that we can find a mis- 
take in Aviation Week that we had to 
take advantage of this opportunity! 

Puitie S. Horxrs 
Director 

Smithsonian Institution 
National Air Museum 
Washington 25, D. C. 


issue (p. 31) of your 


Fluorine Engines 


Re: “Fluorine Rocket Fuel’’ letter, AW 
Nov. 28, p. , + 

Mr. Pilcher gives faint praise to the merits 
‘Of fluorine rocket engines to the point of 
suggesting a program cancellation. Major 
decisions which implicate the national—if 
not the entire free world’s—-aerospace capa- 
bility require detailed examination of all 


data, from the scientific to the congressional 
levels. 

This brings into focus the need for dis- 
semination of information: a charter which 


Aviation WEEK has most 
undertaken. 

First, a brief historical account of the 
fluorine rocket engine development program. 
Participants in this program have included 
industry, government and numerous uni- 
Some of the significant program 
mileposts (i.e., excluding chemical and ma- 
terials fields) are as follows: 

e 1949—first engine firing. 

e@ 1953—firings in excess of 1,000-Ib. thrust. 
e 1955—fluorine stage R & D initiated. 

@ 1960—Bell announces 15,000-lb. thrust, 
regeneratively cooled, fluorine-hydrogen tur 
bopump engine. Rocketdyne test fires 
“flight weight hardware” Nomad fluorine 
system (AW Sept. 19, p. 34). 

Workable fluorine engines are available 
Little can be stated clearly of the USSR in- 
terest in fluorine, although guarded state- 
ments contained in several Russian docu- 
ments (e.g., “Fluorine, a Translation from 
Great Soviet Encyclopedia,”” Moscow 1955) 
indicate possible fluorine engine develop- 
ment. 

Fluorine is an energetic oxidizer. But that 
all tankage and plumbing must be “lined” 
is not true. A 10-year mission may require 
material protection techniques, however, 
many metals and metal oxides are com- 
patible for liquid fluorine service including 
several stainless steels and aluminum alloys. 
This is due to the fluorine initially attacking 
the metal and forming a tough oxide coating 
impezvious to further corrosion. The best 
evidence of this fact is the successful de- 


competently 


versities. 


142 


Aviation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine’s editorial columns. Address 
letters to the Editor, Aviation Week, 
330 W. 42nd St... New York 36, N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 
not print anonymous letters, but names 
of writers will be withheld on request. 


velopment of fluorine-critical engine com- 
ponents such as injectors and pumps. 

The pure products of combustion from 
a fluorine/hydrogen engine are harmful to 
flora, fauna and homo sapiens, as are the 
exhaust gases from various acid system en- 
gines. Efficient techniques have been de- 
veloped to render such poison gases harm- 
less. The present safety record of all fluorine 
engine firing attests to this commendable 
development. Further, since all serious 
fluorine applications are proposed for upper 
stages and/or spacecraft, all future atmos- 
pheric fluorine engine firings will be limited 
to the controlled environment of static test 
cells. The prejudice against toxic fluorine 
engine exhaust gases may be somewhat 
likened to the early prejudice against the 
hazards of liquid hydrogen—which was sub- 
sequently shown to be safer than an equiva- 
lent barrel of gasoline. 

Che writer agrees that the lower stages of 
Saturn and Nova will never see fluorine serv- 
ice, and that nuclear systems are the next 
logical replacement for these large oxygen/ 
hydrogen stages (see “Mobile Propellant 
Supply Systems Studied,” AW Sept. 5, p 
68 However, spacecraft operations— 
which could include “upper stages’”—in- 
volve missions, ground rules, etc., which are 
different from launch vehicle operations. 
There are many cases in which a fluorine 
system Clearly exhibits superiority over other 
Nor is this superiority based solels 
on the 5%, increase in specific impulse over 
in oxvgen/hydrogen system. It mav be of 
interest at this point to reflect on the vast 
sum of money spent to increase the specific 
impulse of many present liquid and solid 
svstems a similar amount 

Now to briefly examine the aspects of 
technical comparisons in light of the “next 
generation”” manned spacecraft requiring a 
total velocity increment of several thousand 
feet per second. The difference between 
launch vehicle capability and the space- 
craft minimal dry weight often leaves little 
room for spacecraft propulsion systems de- 
sign, however, the following propulsion sys- 
tem factors become desirable if not manda- 
tory: (1) high specific impulse, (2) low 
weight, (3) low volume, (4) multiple func- 
tions (including re-start), (5) reliable (sys- 
tem factor), (6) safe (crew factor), and (7) 
all within a 1965-67 system operational date. 
Present evaluations indicate items, 2, 3, 
and 7 above tend to eliminate consideration 
of nuclear rockets. The major advantages 
of the fluorine over the oxygen system are 
as follows (approximate values): 

4 5% increase in specific impulse, two- 
point, increase in system mass fraction, 60%, 
reduction in fuel tank volume, 20% reduc- 
tion in oxidizer tank volume, hypergolic, 
comparable space storage and availability. 

Note that system volume may further in- 


systems 


crease the vehicle dry weight owing to the 
increased structure (i.e., cabin or interstage 
structures ) required to simply accommodate 
the increased system volume. 

In conclusion, any system of propellants 
and engines must be exhaustively analyzed 
for merit and application prior to suspend- 
ing its development. Fluorine represents 
one such system as it appears necessary and 
vital for future spacecraft operations. 

J. W. Dorsey 
The Martin Co. 
Baltimore, Md. 


Radiation Effects 


The letter of Mr. Bill Haussler of 
Atomics International, which appeared in 
Aviation Week on Oct. 31 (p. 114), was 
of great interest to this writer. The topic 
of radiation effects, and particularly the 
transient malfunctions which can be pro- 
duced by nuclear explosions, has been under 
investigation at Hughes Nuclear Elec- 
tronics Laboratory for some years, and in- 
deed much of the recently published ma- 
terial referred to by Mr. Haussler was based 
upon work done in this laboratory. 

During this same time period a great 
deal of attention has been devoted to 
analyzing the detailed nature of the nuclear 
radiation produced by a nuclear explosion, 
and: to determining the type or types of 
laboratory equipment which can simulate 
these radiations with adequate accuracy. 

For this simulation task, three principal 
criteria must be evaluated: (1) duration 
or time history; (2) energy or spectral 
distribution; (3) peak radiation rate. ‘These 
are, of course, in addition to duplicating 
the nature of the radiation, i.e. gammas 
and/or neutrons. 

One finds that no one machine is in 
existence which will adequately meet the 
three criteria. It is, however, possible by 
a combination of machines to produce a 
very adequate and useful simulation. The 
three machines which will collectively and 
idequately simulate the radiation from a 
wide gamut of typical nuclear weapons are 
(1) a gamma linac (microwave linear elec- 
tron accelerator); (2) a Bare Critical As- 
sembly (sometimes called ‘‘Godiva’’) as a 
fission neutron source; (3) a neutron linac 
as a fusion neutron source. 

Many other machines or combinations of 
machines have been seriously considered 
for weapon simulators. Analysis shows that 
all of these fail either to match the time 
history or energy configuration of weapon 
radiation; hence, while they may be ex- 
tremely useful tools for performing funda- 
mental research in the nature of interaction 
between radiation and electronic systems, 
thev cannot be considered adequate weapon 
simulators. 

This writer is deeply interested in all 
phases of nuclear weapon radiation and its 
effects, and will welcome correspondence 
from others active in the field. 

Joun W. Crark, MANAcerR 
Nuclear Electronics Laboratory 
Hughes Aircraft Co. 

P. O. Box 90515 

Los Angeles 45, Calif. 
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SUPPLY VAN 


RESISTOFLEX SUPPLIES FLUOROFLEX-T FOR— Air-conditioning, charging, dielectr 
lubrication, high pressure and extra high pressure hydraulic and pneumatic systems: also large diameter chemical transfer 
hose, lined steel pipe and molded flex and expansion joints. 


ants, filling, instrumentation, 


and GSE can rely on Resistoflex hose dependability 


HERE'S WHY: Whether missile, satellite, or 

supersonic aircraft, ground support equip- 

ment must check, ready, maintain and 

launch—reliably. Ground support is a 

crucial area where overall performance 

hangs in the balance. In many systems the 
flexible hose assemblies involved assume critical func- 
tions in ultimate performance. 

With such considerations at stake, you cannot afford 
anything less than the complete dependability of Resisto- 
flex hose. And there is only one standard for hose 
reliability: 100% reliability—the feature upon which 
Resistoflex Corporation, through the years, has built its 
business and its reputation. 

Fluoroflex®-T hose, Resistoflex’s proprietary Teflon? 
product, is absolutely unaffected by any fuel, fluid or 
gas except high-temperature fluorine and the molten 


nd has virtually unlimited 
the Resistoflex swaged 
1 by Resistoflex, has been 
e assemblies, with never 


alkali metals: it is non-aging 
shelf and service life. More 
fitting, pioneered and devel: 
used in millions of Resistofl 

a blowoff on record! 

So, for your operation, w er it’s on the ground, or in 
the air, or still on the drawing-board, why not insist on 
the complete reliability that Resistoflex has built into 
its swaged-fitting Fluoroflex hose assemblies? Write for 
information today. Plants in ROSELAND, N. J., Anaheim, 
Calif., Dallas, Texas. Sales offices in principal cities. 

ResistoflexT.M. tDupont T.M. 


ORIGINATORS OF FLUOROCARBON HOSE ASSEMBLIES 


RESISTOFLEX 


COMPONENTS FOR HIGH-TEMPERATURE AND CORROSIVE SERVICES 
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